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Publisher"s Letter 


Reader feedback 
is welcome 


This month, as in all months, we have some 
very good letters from readers, on a diverse range 
of topics. As you will see in the Mailbag pages 
starting on page 4, some are very complimentary 
and others, well... you can see for yourself. 


In particular, my answer to David Millist 
last month on the topic of current transformers 
a brought forth a torrent of letters, both by email 
fu and by post. David Millist can take a bow because 

all the letters rushed to his defence. 


I must admit to being taken aback by the vehemence of some of the letters 
— we have only included a selection — and I thought “Oh dear, what have 
we unleashed this time?” As J went through the letters and talked to a few 
older readers, I realised that in stating that we failed to see how a current 
transformer can generate lethal voltages, I had completely overlooked the 
common type of current transformers widely used in power distribution 
systems. Ifan open-circuit occurs in the secondary winding, such transform- 
ers can be very dangerous indeed. 


And of course, after we ran a few current monitoring lashups, I had to 
admit an error in the operation of toroids. Expletive deleted. 


On reflection, I realise that such rapid feedback from readers, immediately 
after an issue has gone on sale, is a good thing. Many thousands of readers 
take SILICON CHIP very seriously indeed and are anxious that we continue 
to maintain a high standard. We like getting the compliments and therefore 
we must also accept the criticisms when they come. 





J particularly like the fact that so many readers comment on the answers in 
“Ask SILICON CHIP”. Readers enjoy most sections of the magazine, but “Ask 
SILICON CHIP” consistently generates far more correspondence than any other 
section, both in questions asked and comments on the resulting answers. 


We have always known that our readers are vigilant, which is why I hate 
it when errors do appear in the magazine. That is one of the drawbacks ofa 
print magazine ~— when an error occurs, it is there for all time. We can and 
do publish Notes & Errata but the error still remains on the printed pages. 
An on-line publication is different; if an error occurs, you can do a quick 
up-load and presto, it might never have happened. 


But our long-term destiny appears to be with the print magazine. While 
the on-line version of SILICON CHIP is popular with many people, the vast 
majority appear to favour the printed edition. It is so much easier to read, 
to digest and refer back to, and to spot those loathsome errors! 


Leo Simpson 
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Desalination water costs 
are wrong 

The costs you quoted in the March 
editorial for WA’s desalinated and 
piped water were surely not as shown? 
They correspond to about 50c and 
$1.50 per litre! This is as high as the 
bottled water racket charges on our 
supermarket shelves. 

On the subject of loud DVD back- 
ground music, my thanks to Graham 
Johnston (Mailbag, March 2005). I do 
not use an amplifier but I find that by 
connecting the centre audio channel 
to one of the TV speakers and making 
no connection to the other, nearly all 
the music is suppressed and the dialog 
is very clear. 

Robin Stokes, 

Armidale, NSW. 

Comment: three people proof-read 
that March editorial — they must be 
blind! The figures should have related 
to a kilolitre of water! 


Disagreement on 
current transformers 

David Millist wrote regarding cur- 
rent transformers (March 2005, page 
6) and I wish to disagree with your 
comment on this matter. Referring to 
open circuit secondary voltages be- 
ing dangerous, I enclose a copy of a 
relevant page from a text book used 
in gaining the Electrical Engineering 
Certificate from NSW TAFE during the 
1960s, which included the Electrical 
Measurements option. It does indicate 
some danger to persons and equipment 
and the reasons behind it. 

With regard to the one conductor 
through the core being considered as a 
full turn, many students question this 
but the lecturers were adamant that it 
was correct and that it definitely could 
not be treated as a “half turn”. Unfor- 
tunately, age has blunted the memory 
and Iam unable to elucidate the theory. 
Nor can I find any clear reference in 
the several texts which I have retained 
covering the subject. 

In my work with current transform- 
ers used in test equipment, it was 
usual for there to be a link or simple 
switch provided on the transformer to 
facilitate short circuiting the second- 
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ary and the work instructions were 
quite clear “DON’T FORGET TO SHORT 
BEFORE OPENING THE SECONDARY 
CIRCUIT”. 

Peter Grout, 

Forestville, NSW. 


Current transformers 
generate high voltage 

I must agree with David Millist 
— current transformers (Instrument 
Type at least) must never have an 
open secondary as they generate high 
voltages. 

This was one of the first things I was 
taught as an apprentice in the electrical 
generation/distribution industry some 
35 years ago. 

I have checked various reference 
books, such as Newnes Electronics 
Engineer’s Pocket Book 1996, and page 
16 carries that very warning! It also 
explains why! 

It is. a shame your “comment au- 
thor” did not check the facts before 
commenting! 

Another electrical hand book clearly 
states: “The secondary must be short- 
circuited if the ammeter is removed 
for servicing”. What a shame they 
have made such a basic uninformed 
mistake! 

Michael Abrams, 

Capalaba, Qld. 


Current transformers 
can be lethal 

I read the letter from David Millist 
on current transformers and your 
reply. | am inclined to agree with Mr 
Millist. The secondary voltage of any 
transformer is (if I’ve got it right) ac- 
tually proportional to the time rate of 
change of the flux —ie, d(o)/dt — which 
most of the time is proportional to the 
primary voltage. 

The output voltage of a current 
transformer loaded with a resistor 
is proportional to the product of the 
secondary current and the load resist- 
ance, so in the extreme case when the 
load resistance becomes infinite, one 
might expect the secondary voltage 
to become infinite as well. Of course, 
this won’t happen in the real world as 
other effects come into play. 








Furthermore, the burden of a cur- 
rent transformer will increase if it is 
not terminated, so the primary voltage 
will increase in such circumstances, 
and less voltage will be dropped 
across the load whose current is being 
measured. 

So high voltages can be generated at 
the secondary terminals of a current 
transformer if it is not terminated with 
a low enough impedance. Whether 
they are lethal will depend on the 
particular circumstances. 1 reckon 
that in many cases the shock might 
be unpleasant at least. The source 
impedance of a current transformer 
(essentially the secondary winding 
impedance) is pretty low, so one would 
expect that they could deliver currents 
that might be lethal. | 

The issue is whether enough volt- 
age can be sustained long enough fora 
lethal current to be delivered. Lethality 
of a current depends on its magnitude 
and the length of the exposure. 

On the issue of full or halfturns in a 
toroid, David Millist is quite correct. It 
is not possible to use a genuine toroid 
core with anything but an integer 
number of turns. The wire through the 
centre might appear as half a turn but 
the turn is completed in the outside 
world. Non integer turns are only 
possible in cores with more than one 
hole (such as the E-I form common in 
mains power transformers). Two holes 
can give half turns, three holes could 
give a third of a turn, etc. 

Phil Denniss, 

University of Sydney. 

Comment: ahem, hmm (gulp — large 
slice of humble pie required to be eaten 
here). OK, since people have been 
so adamant about this, we had to go 
and do some actual tests. Never mind 
theory — what happens in practice? 
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We did a number of tests with 
toroidal power transformers to simu- 
late the effect of a straight wire carry- 
ing 1A through the centre of the core. 
These tests were quite unequivocal —a 
straight wire is exactly equivalent to 
full turn, not a half turn. We repeated 
the tests with a clamp meter and again, 
the result was exactly the same. So yes, 
we were wrong! 

On the question of current trans- 
formers though, we plead not (so) 
guilty. Our answer is still essentially 
correct. It appears that readers have 
assumed that we are talking about 
current transformers used in power 
distribution systems whereby very high 
currents are monitored by a moving 
iron ammeter in the secondary of the 
current transformer. 

Certainly, these transformers can 
be very dangerous if the ammeter is 
disconnected while current flows in 
the primary. In fact, the voltages can be 
high enough to destroy the transformer 
itself. In really big current transform- 
ers, there is even the risk of a violent 
explosion if the ammeter connection 
in the secondary is inadvertently 
broken. 

But in our reply to David Millist, we 
did not think about such large current 
transformers. After all, not many elec- 
tronic enthusiasts have access to such 
beasts! Our original answer relates 
to a letter on page 98 of the January 
2005 issue and is about a flea-power 
transformer to drive a high imped- 
ance multimeter. Nor did we suggest 
the specific figure of 1000 turns, just 
many turns. 

However, as part of our tests, we 
measured the voltage from the 240VAC 
primary of a 160VA transformer which 
actually had 1024 turns. With the 
same 1A wire through the centre of the 
toroid and using the 240VAC primary 
as the secondary, the output voltage 
was 18.5VAC into a 10MQ load - ie, a 
digital multimeter— and 6.2 VAC when 
loaded with a 10kQ resistor. 

From that, if the wire carried 10A, 
you could expect 185VAC into 10MQ 
and 62VAC into a 10kQ load. So yes, 
the voltage into an open circuit is 
much higher, as we would expect, 
but again even this is a much bigger 
current transformer than our original 
answer suggested. 

In hindsight, we should have been 
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more specific in our original answer. If 
we had suggested, say, 50 or 100 turns 


on the secondary, it would have been | 


quite sufficient to drive a high imped- 
ance (10MQ) digital multimeter. 


Current transformers 
operate in a different mode 

In your reply to the letter on Cur- 
rent Transformers in the March 2005 
issue, you state that you cannot “see 
how a current transformer can gener- 
ate a dangerous voltage unless it has a 
significant voltage across its primary”. 
The problem with current transform- 
ers is that they operate in a different 


mode to the basic voltage transformer 


that most people are used to — and 


the expected transformer ratio rules | 


simply don’t apply! 

For a current transformer, the core 
flux depends on the primary current 
(as per a voltage transformer) and also 
on the flux, generated by the secondary 
current that, according to Lenz's Law, 
cancels out most of the primary flux, 
leaving the core with a low level of 
total flux, and a low generated EMF in 
the secondary winding. (CTs typically 
run with low core flux levels compared 
to voltage transformers, and so gener- 
ate no more than 5 -15V at maximum 
primary and secondary current.) CTs 


with no load havea primary flux but do | 


not have an opposing secondary flux, 
so the basic voltage transformer opera- 


tion, as well as the normal transformer | 


rules cannot be applied to them. 
This occurs because, if you open 
the secondary and power up the CT 
primary, the primary current will 
drive the core flux to quite high val- 
ues, as there is no secondary flux to 
oppose and reduce the primary flux, 
and these high flux levels in the core 
generate high EMFs in the secondary 


winding, which may have hundreds | 


of turns in larger (commercial) CTs. In 
many instances, low ratio CTs — 50:5 
(ie, 50A primary to 5A secondary), or 
100:5 —can yield over 100V across the 
secondary terminals and in the case 
of high ratio CTs (2000:5 or 5000:5), 
several thousand volts are common. 
This can cause flashovers and in the 
case of oil-filled CTs used by the sup- 
ply authorities, has led to explosions 
and fires on occasions. 

Although the CT in the project 
mentioned is not capable of these 
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effects, it may generate voltages that 
do exceed Extra-Low Voltage (32V 
AC) and so may present a hazard 
to electronic devices to which they 
connect or they may “bite” an incau- 
tious service person hard enough to 
cause dropped tools, with possible 
short-circuit problems and naughty 
sailor-type words from the lips of the 
startled technician. 

So David Millist’s statement that CTs 
can and will generate lethal voltages 
with an open circuit secondary is quite 
correct. The “lethal” applies mainly 
to commercial CTs as you know but 
you cannot apply the “logical” volt- 
age transformation rules to a CT to 
understand the reason for those high 
voltages! 

Secondly, a “half-turn” through a CT 
core is effectively a single turn —if you 
draw a sketch of a single turn passing 
through a toroid, al/ of that turn’s flux 
expands out and enters the core, and 
generates an EMF. The permeability 
of the core, with no air gaps, gives up 
to 2000 times the flux in the core that 
a conductor surrounded by air would 
generate, so any conductor inside the 
core is very effective. But if you place 
the same conductor outside the core 
and sketch its flux path, the flux may 
enter the core on the side nearest the 
core but it must leave the core before 
passing all the way round and has to 
expand away from the core, through 
air, on the side remote from the core. 

That means there’s a very large air 
gap in the magnetic path outside the 
core, which gives a low relative per- 
meability (typically slightly more than 
unity) for the flux path and hence low 
flux generated in the turn outside the 
core. That, in turn, means that the side 
of the turn outside the core has almost 
no effect in generating voltages in a 
core with a “closed” flux path! 

Only an E-I core or double C-core 
will use both sides of a turn and hence 
have “half-turn” capability. Toroids or 
single C-cores only use the part of the 
turn inside the core to generate useful 
flux, generally, soa “half-turn” counts 
as one turn, really! 

Of course, this doesn’t apply to 
air-core inductors (RF transformers, 
etc) where the absence of the iron 
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core means all core permeabilities are 
unity. Nor does it apply to RF and IF 
transformer “rod-type” ferrite cores. 
This is because this type of construc- 
tion always has large air gaps around 
the coils, with the core inside the turns 
and no “easy” flux path. This means 
that all flux paths have about the same 
(low) permeability, and “partial” turns 
do have a proportional effect. 

Brian Spencer, 

Seaford, SA. 
Comment: oh, well — see our previous 
comment. 


Thanks from East Hills Girls 

Just a short email to thank Ross 
Tester and the staff at SILICON CHIP 
for your excellent article on the PED- 
X project in the February 2005 Issue. 
The article has provided the greatest 
boost for both our students and the 
school community. It has show-cased 
what a small group of our students are 
capable ofachieving with very limited 
resources, especially time. They were 
particularly proud to have their photo 
in print and also on the internet. 

This year is also the first time that 
the school has run a year 9 electronics 
class. Itis proving to be quite a success. 
We were surprised just how many girls 
are involved in electronics in one form 
or another, outside of school. 

Steve Sharp, Head Teacher, 

Information & Communications 

Technology, East Hills Girls 

Technology High School, NSW. 


Better method for setting 
amplifier quiescent current 

I wish to comment about the set- 
ting of quiescent current (Iq) in audio 
amplifiers. I never set it up by the 
book — ie, adjust the trimpot for XmA 
or YmV across the emitter resistors. 
I have found that to get it right, you 
connect a dummy load to the output 
of the amplifier, connect your CRO 
across the load, connect your signal 
generator to the amplifier input and 
set it to say 30kHz. 

With an output of full screen on 
the CRO with the attenuator set to 
0.5V/DIV, probes on X11 setting (a to- 
tal of about 4V p-p), you then adjust 
the Iq pot.for no crossover distortion. 


| - 


With amplifiers that I know will run 
OK with more Iq, I give them say, an 
extra 10-15mA — it depends on the 
heatsink size and thermal feedback 
arrangements. Leaving them to soak for 
an hour or so and then giving them a 
power/cool down test usually lets you 
know if it’s set too high. 

Many years ago, a Leak Delta 70 
came across my bench. When repaired, 
set up as above and returned to its 
owner, I received a phone call from 
him. “Oh-oh what’s wrong?” was my 
initial reaction. As it turned out there 
was nothing wrong. He rang to say that 
he had had the unit repaired before 
and when he received it this time it 
“sounded” so much better. He had 
not really been happy with the sound 
since new but he was really pleased 
this time. 

Brad Sheargold, 

Collaroy, NSW. 

Comment: we are not keen on your 
method for setting Iq. In our experi- 
ence, at 30kHz, secondary crossover 
distortion becomes quite significant 
and usually is not greatly affected 
by the amount of quiescent current. 
In any case, trying to judge crossover 
distortion just by looking at a sinewave 
is very difficult. 

Most good amplifiers will show no 
visible crossover distortion, even at 
high frequencies and low power. The 
only sure way to judge the setting is 
with the benefit of a harmonic dis- 
tortion analyser which can display 
the distortion products on an oscil- 
loscope. 

That is not to say that some ampli- 
fiers might not benefit from a small 
increase in quiescent current. However 
we would not recommend increasing 
the quiescent current setting for any 
of our designs, unless the builder has 
access to the above test equipment. 


Positive feedback 
on audio projects 

This is just some feedback about 
very positive results I have had from 
several SILICON CHIP projects. The first 
is the 175W power amplifier (SILICON 
Cup, April 1996) built for my brother 
who is a musician. I matched it to 
a version of the JC-80 loudspeakers 
(October 2003). lused the same drivers 
and crossover but changed the shape 
(not the volume) of the speaker box. 
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In the setup, a balanced microphone signal is fed 
into a preamp, (SILICON CHIP, April 1995) and then 
fed to the amplifier via a 5-Band Graphics Equaliser, 
(SILICON CHIP, December 1995), The results are very 
pleasing, with plenty of power and excellent qual- 
ity sound. 

The other success is a Sub Bass Processor described 
' in “Electronics Australia” (September 1999), feeding 
into an SC480 amplifier (SILICON CHIP, January & 
February 2003), driving the subwoofer described in 
March 2003. The Sub Bass Processor is connected 
to the speaker output lines of a Pioneer stereo hifi 
amplifier (about 30W RMS per channel). The results 
were very pleasing indeed, especially playing older 
tapes and LPs that could only supply a rather poor 
bass signal. 

Joe Kelly, via email. 


Ratting old headlamp globes 

Thanks for that great Salvage It! article on pages 
90 & 91 of the February 2005 issue. Headlight globes 
usually fail when the low-beam filament blows before 
the high-beam filament. This leaves us with a globe 
that can’t be used in a vehicle. 

In the circuit on page 91, a resistor is used to limit 
the current to the maximum of the plugpack. By re- 
placing the resistor with the high-beam filament of 
an old headlamp globe, we can utilise a globe that 
would normally be thrown out. 

Not only does this recycle an old globe but it also 
acts as a constant current source, while still allowing 
the battery voltage to rise with time. 

Let us assume that a high-beam filament is rated 
at 100W, Using the formula R = V x V divided by P, 
then the resistance ofthe hot filament would be about 
1.4402, Assuming a 13.5V DC plugpack and that the 
battery is at about 11V when flat, there would only 
be a maximum of 2.5V across the globe, so it would 
never get hot. 

The resistance of a headlight filament varies with 
current, thus acting as a constant current source 
while still charging the battery. In the case where a 
headlight globe was passing too much current, an 
18W stoplight globe could be used. 

Chris Potter, Kilsyth, Vic. 


Cheap checker for 
remote controls 

Using the Remote Control Checker kit (January 
2005) or a video camera (February 2005) to check 
if your remote control is working are both effective. 
If you can't afford the above methods, try my (poor 
man's) version: grab the nearest broadcast trannie, 
tune between stations, increase volume and place the 
remote control within a couple of centimetres of the 
end of its ferrite rod antenna and press a button. 

Norman Ratcliffe, 

Toorbul, Qld. 
Comment: your method using an AM broadcast radio 
works extremely well. Thanks. 
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Tektronix TPS2000 - 
The New Isolated 
Channel Battery 


Operated Scope. 


nenk rd => 


| Do you face these Power 
- Measurement Challenges? 


e Make multi-channel floating 
measurements 


Measure current and voltage 
distortion and their spectral content 


Measure harmonics, instantaneous 


 - power, power factor, switching loss 


to characterise power electronics 
circuitry 
Measure 3-phase currents & voltages 


Validate compliance to regulatory 
standards 


Work in an environment without 
AC Power 


Document and Save your 
measurement results 
For more information about 
the TPS2000 family... 


Talk to NewTek Instruments: 
Ph: 02 9888 0100 


email: info @ newtekinstruments.com 
NewTek Instruments Pty Ltd - Sydney - Melbourne 


www.newtekinstruments.com 


Tektronix 


Enabling Innovation 


NewTek Instruments 








Now you can install your own in-car video system at a fraction 
of the cost of the ones you’ve seen in those fancy luxury cars. 
Jaycar Electronics has everything you need to put together a 
system for fitting a reversing monitor and/or in-car navigation 
system to your dashboard, or even a back-seat screen for the 
kids to watch DVDs, TV or playing their PS-2 on those long, 
boring trips. 


QM-3753 


Fine 





You have the choice of a rear-view “mirror” display, as shown here, or you could add a GPS unit and an old laptop 
computer for a highly useful “Sat Nav” unit. Both are perfectly legal to use while driving along but you cannot mount the 
screen in this position for “entertainment” video — for that, the driver must not be able to view the screen while driving. 
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By Gary Rollans 





HE BASIC installation we are 

going to describe here is a really 
useful rear-view video system that 
takes the guesswork out of reversing 
4WDs, vans, trucks and buses, etc. 
We’ll even show you how to extend 
it to cover caravans, large trailers and 
even semi-trailers, B-doubles and 
road trains! 

Where you take it from there de- 
pends entirely on your requirements: 
keeping the kids entertained on long 
trips with games or a mobile DVD 
player, finding your way around 
Australia (or a strange city!) with GPS 
sat nav... it really is an open-ended 
equation. 

But back to the basic system: a 
dash-mounted video screen and a 
rear-of-vehicle mounted colour video 
camera which gives you a much better 
view behind your vehicle than you can 
achieve with mirrors. 

The camera is designed for exactly 
this purpose, producing a reversed 
output so that picture you see on the 
screen is just like the one you see in 
an ordinary rear-view mirror — ie, re- 
versed. However, if you already have 
a standard camera (ie, right-reading), 
it’s possible to use that as well. We'll 
explain how shortly. 


The screen type 


There are currently three types of 
screen available from Jaycar: ceiling 
mounted, in-dash mounted and on- 
dash mounted. 

The hardest thing about installing 
one of these is choosing which one 
you want to use. Each has its own 
merits but for simplicity, we chose 
the QM-3753 in-dash model. This 
compact unit will slip into a standard 
DIN dashboard slot and can be folded 
away when not in use to minimise at- 
tention from prying eyes. 

That’s pretty important these days, 
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as “obvious” in-car video screens can be tempting items 
for thieves. Apart from losing the screen, there’s all the 
damage created as they break in. 

We mentioned the reversed image before. Most screens, 
this one included, can reverse the image ifrequired (it’s most 
disconcerting looking at a “right reading” image behind 
you!). If you are using a standard (right-reading) camera, 
this particular monitor can reverse the image by connecting 
one wire. But it’s more convenient to use a wrong-reading 
camera and a right-reading screen, because you can then 
use it “as is” for GPS/Sat Nav, entertainment, etc. 


Screen installation 


To install the screen, you will first need to remove the 
dashboard console panels to gain access to the CD-radio 
cradle assembly. On some vehicles, this is not as easy as it 
sounds because hidden screws may be used, air/heater/air 
conditioner control knobs are often difficult to remove 
without damage, etc, etc. 

We're not going to try to advise you here — there are sim- 
ply too many variables. If in doubt, try to get the workshop 
manual for your car or perhaps ask for advice from a car 
repairer or auto electrician. 

Next, remove the assembly retaining screws. Most sys- 
tems use some form of cradle — it should slide forward, 
enabling you to unplug the power and speaker connec- 
tions and remove the assembly from the console. Before 
taking the assembly to your workspace, check the wires as 
you take them off. In some vehicles, they will be tagged, 
telling you what is what. But if they’re not, tag the wires 
as you take them off so that they can be put back in the 
correct places. ( 

Next, you will need to mount the video screen into the 
spare DIN mounting space of the cradle. This will vary from 
vehicle to vehicle so again we won’t go into detail here. 

It would be a good idea at this point to extend the video 
input connection. Jaycar have a cable (Cat. WV7316) spe- 
cifically made for the task. This will let you easily connect 
to the screen once the CD and screen assembly is fitted 
back into the car. It might also be helpful to wrap a turn or 
two of insulation tape around the A/V connections while 
the assembly is out of the car. The tape will help prevent 
the connectors from being pulled out later when you are 
scratching around under the dash. 

Before reinstalling the CD player and video assembly back 
into the dash, you will need to provide a power line for the 
screen and camera. This is best achieved by splicing into 
the CD player’s power line using crimp connectors, rather 
than cutting and soldering, which makes later removal 
difficult. This splice should be made on the CD-player 
side of the fuse. If you choose to run a separate power 
line for the screen and camera, don’t forget to include an 
in-line fuse. 

Once the power lines are in place, you can re-install 
the CD/video cradle assembly back into the dashboard, 
plug their associated connectors back in and replace the 
console panels. The video input leads to the screen should 
be positioned where they will be easily accessible when 
you are ready to connect the camera cable from the back 
of the car. 


Checking the unit 


Before going any further, plug the video camera into the 
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You're going to need a spare DIN space in your dashboard 
(the black panel underneath the radio/CD in this picture 
hides the space). Virtually all car stereo systems these days 
are made to standard DIN dimensions. 


PEE ENTA TAA 


First step: uscrew/unclip the trim/fascia and carefully 
remove it, then disconnect the car radio/CD/cassette. Most 
have one or two plugs which disconnect everything. Don’t 
forget the antenna! 
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Most 


vehicles these days have some form of frame or 
carrier which itself can be unscrewed and removed (makes 
life a lot easier!). Remove the faceplate covering the empty 
DIN space and slide the video screen into position in the 
cradle. Fasten the appropriate screws in place. 
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CD/cassette to make sure it still fits, then reconnect all 
radio cables (don’t forget the antenna!), 





Work out which of the radio/CD/cassette cables are +12 
and ground and splice the video power cables into the 
appropriate ones AFTER the fuse(s). It may be that there is 
no ground wire as such because the radio grounds via the 
frame. If so, you'll need to connect the video ground cable 
also to a good ground. 
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Sometimes, it’s necessary to run new power cables if the 
radio cables are inaccessible or they won’t handle the extra 
current. If so, it’s usually best to go back to the battery and 
fasten a suitable fuse/terminal block (such as this Jaycar 


model) to the firewall. 








Replace the cradle in the dashboard and screw it back into 
position. Temporarily push the trim/fascia over the radio/ 











The following is an extract from the Australian Road 
Rules, which apply in all states. We believe NZ rules 
are the same or similar. Specifically, this is: 


Part 18, Section 299 — Television receivers and 
visual display units in motor vehicles 


(1) A driver must not drive a motor vehicle that has a tele- 
vision receiver or visual display unit in or on the vehicle 
operating while the vehicle is moving, or is stationary but 


hot parked, if any part of the image on the screen: 


(a) is visible to the driver from the normal driving posi- 
tion; or 


(b) is likely to distract another driver. 
Offence provision. 


Note: Motor vehicle and park are defined in the diction- 
ary, and vehicle is defined in rule 15. 


(a) the driver is driving a bus and the visual display unit 
is, or displays, a destination sign or other bus sign; or 


_ (b) the visual display unit is, or is part of, a driver's 


aid; or 


(c) the driver or vehicle is exempt from this rule under 
another law of this jurisdiction. 


Examples of driver's aids 


Closed-circuit television security cameras. 
Dispatch systems. 

Navigational or intelligent highway & vehicle 
system equipment. 

Rear-view screens. 

Ticket-issuing machines. 

Vehicle monitoring devices. 


Oost & WM — 


The blue italics emphasis is ours, to highlight the 
uses which are permitted, in moving vehicles in 
view of the driver. Needless to say, anything which 
is NOT mentioned — eg, DVDs, video games, TV, etc 
— is prohibited. 


Our advice is that it is possible you could be fined or 
your vehicle defected if you have a screen which is 
capable of displaying prohibited images while mobile, 
even if it is also used for driver’s aids. 


Therefore, if the display is fitted where the driver can 
view it, we would suggest a lockout system be used 
on the device (eg, a relay powered from the ignition 
switch) to prevent prohibited inputs when the igni- 
tion switch is turned on. 
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display video input, power up and check that all is OK. 
Better to find any problems now than later on when all the 
wiring is in place! 


Installing the camera 


This is a fairly simple task with the hardest part decid- 
ing where and how you wish to mount it. Some prefer to 
have the camera mounted inside, viewing through the back 
window, to give a “high” image. The alternative position 
is mounted inside your rear bumper — adjustable collars 
are actually supplied with the Jaycar QC-3452 camera for 
this purpose. 

If you decide to fit the camera inside the vehicle, you 
will need to find a suitable mounting position which not 
only gives a clear view but minimises the danger of the 
camera being damaged by anything moving around the 
back of the vehicle. You may also need to make a small 
“L” bracket to mount the camera or you can do as we did 
and mount the camera inside a Jaycar HB-6080 flanged jiffy 
box and use double-sided foam pads to stick the box to the 
roof lining at the rear of the vehicle. That way, there are no 
holes to drill and no damage when it comes to disposing 
of the vehicle, 

The hardest part about the bumper-mounted camera is 
drilling the 25mm hole in your rear bumper. It’s easy if you 
have plastic bumper bars; not so easy if they are steel! 

You will need a 25mm hole-saw to do the job. Once the 
hole has been cut and de-burred, you can fit the camera 
into the bumper and adjust its mounting angle using the 
collars supplied for the purpose. The rear of the camera 
has two orientation marks to help get the picture the right 
way up. 

To get the video signal to the front of the car and power 
back to the camera, you will need to run a pair of cables 
through the cabin. These should be tucked away under the 
carpets, out of sight and harm’s way. You can either make 
your own video cable or use a ready-made one, such as the 
Jaycar WQ-7224. Ready-made is the quickest and easiest 
option — and probably the cheapest as well. 

One alternative for power is to use the parking light 
circuit. Admittedly, this means you’ll need to have your 
parkers on whenever the system is in use but that’s no big 
deal these days — and it might make your vehicle just that 
much more visible. 

Getting the cables to the outside of the car can usually be 
achieved by routing them through one of the access bungs 
in the floor of the rear cargo area in a 4WD or the boot in 
a sedan. Typically, these are in the lowest areas such as 
under the spare tyre. Alternatively, you could use the same 
access bung which encases the cables to the number plate 
lamps or trailer plug. 

Once the cable has been run, you can connect the power 
and video lines. Turn on the ignition and check that power 
is available at the camera. If all is OK, turn the ignition back 
off and plug the cables into the camera. 

Now you can unfold the screen turn it on and turn your 
ignition on. If you have wired up everything correctly, you 
should have a nice rear-view picture on the screen. 


Road testing 


As soon as our newest toy was installed, we were eager 
to get out and see how it performed on the road. The first 
thing we noticed was the significantly better view of the 
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The Jaycar QC-3452 Reversing Camera is especially made 
for our application, providing the “mirror image” picture 
you’re used to seeing in the rear view mirror. It is also very 
easy to mount — just one 25mm hole is required. The red 
lead is 12V CD power, while yellow is video out. 





Here’s the camera mounted in a Jaycar HB-6080 jiffy 

box (a nice, neat fit!), itself mounted on the roof of the 
4WD. Different vehicles will have different mounting 
arrangements. An alternative is to mount the camera low 
down, even through the bumper bar (it is waterproof!) for 
an excellent reverse parking indicator. 
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Another view of the mounting arrangement for the camera. 
This gives an excellent “high up” view through the rear 
window when the rear door is closed. The cable can be 
routed above the headlining and down one of the pillars 
for a nice, neat installation. 
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The “low down” camera position, inside the rear bumper, 
makes parking a breeze! Fortunately, this bumper is plastic 
— drilling metal is much more difficult. The angle can be 
adjusted via the use of supplied collars. Cabling can go 

via the rear number plate wiring “boot” or a cargo area 
drainage plug. 





It’s not hard to see why they’re called a GPS “Mouse” but 
there is no mouse function at all. Inside the waterproof case, 
here magnetically mounted on the vehicle roof, is a GPS 
antenna and receiver — this particular one is a USB device 
but there are PC card, CF, serial and Bluetooth varieties. 
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Here’s a demo screen from one of the freeware packages we 
found on the ’net. There are others which offer street-level 
resolution but generally you have to pay for the better ones. 
You don’t need too much in the way of computer grunt to 
run them - a good use for that old laptop, maybe? 
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area behind the vehicle. The camera’s wide-angle lens 
provides a 92° field-of-view and practically eliminated the 
blind spots in the rear quarters. 

The system also provided an easy means of judging the 
distance to objects behind the vehicle. 

We had decided to mount our camera on the ceiling at 
the top of the rear window, in a mid-size 4WD. From this 
position, we were able to see the roadway as close as one 
metre behind the vehicle. If mounted at bumper level, the 
view would be much closer. 

Four-wheel-drives have great forward visibility but it’s 
difficult to judge just how close you are to objects at the 
back. With our new system we were able to reverse into 
tight parking spaces with ease and there was no doubt how 
close objects were. The screen was easy to see, even in full 
sun and needs no skill to operate. 


Other options 


There are a host of useful possibilities that can be added 
once the basic system is installed. These include a TV 
tuner ora DVD player for passenger entertainment, or even 
a low-cost GPS navigation system utilising an obsolete 
notebook computer, low-cost GPS module and shareware 
mapping software. 

You could even extend the reversing camera to a caravan 
by using a standard audio/video sender. If you have ever 
tried to reverse a caravan down a narrow driveway, you'll 
know how useful that can be! 

Note, however, that Australian road rules prohibit any 
“entertainment” type video — that is from a TV tuner, DVD, 
game, etc, being displayed while the vehicle is in motion 
if the driver can view the screen. 

Common sense suggests this anyway — you can imagine 
just how dangerous it would be trying to watch a TV screen 
and driving at the same time! It wouldn’t be too hard to 
knock up some form of interlock which prevents the wrong 
video being displayed while the ignition is turned on. 


Power supply preparation 


If you are going to install more than one extra device 
in your system, it’s probably a good idea to have extra 
power readily available. The best way to do this is run 
heavy-duty cables directly from the battery — fitting a good 
quality distribution block such as the Jaycar HC-4020 and 
a suitable automotive relay (such as the Jaycar SY-4068) 
and matching base (SY-4069) in the engine bay is the best 
way to achieve this. 

First, mount the terminal block and power relay in an 
easily accessible place with metal screws and lock wash- 
ers. Then run a length of heavy gauge cable from the ter- 
minal block via the relay and in-line fuse to the positive 
battery terminal. Make sure you allow enough extra cable 
to neatly secure the wire to the existing cable loom in the 
engine bay. 

The cable should be terminated with a suitable connec- 
tor and already connected to the terminal block before it 
is connected to the battery terminal. This will prevent any 
accidental short circuits when you are running the cable. 

Power to the relay should come from the accessory side 
of the ignition so that the auxiliary systems only operate 
when the car is running or the key is in the accessory po- 
sition. This is easily obtained by tapping into the supply 
line to the existing CD player or even the cigarette lighter 
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In-dash TFT monitor (QM-3753) 

Reversing camera (QC-3452) 

Camera power connector (PP-0510) 

Crimp connectors (WV-7316) 

Video extension cable (WQ-7224) 

6m length of Fig-8 cable (WB-1710) 

Hook-up wire, cable ties, heatshrink tubing, etc 


For higher capacity supply: 

Distribution block (HC-4020) 

Horn relay (SY-4068) 

Relay base (SY-4069) 

In-line 60A fuse (SZ-2065) 

Hook-up wire, cable ties, heatshrink tubing, etc 


Note: all part numbers refer to catalog numbers for 
Jaycar Electronics. 





socket, which is normally switched on by the ignition 
switch in most cars. When this is complete you will have 
a convenient point to run the power lines to from the extra 
equipment. 


Adding GPS navigation 

Now that you have a video screen installed in your car, 
there are lots of other applications. One of the easiest is 
an in-car GPS navigation system. Commercial units cost 
$1500 or more but you can cobble one together for just a 
few hundred dollars using a notebook computer, a “mouse” 
GPS receiver and free software readily available from the 
Internet. 

There are plenty of older laptops lurking around and 
they don’t need to be very powerful to do the job. The 
system described here runs on a Toshiba 600MHz Celeron 
but the development was done on an old Pentium 100 
with 16Mb of RAM! 

The only reason we ended up using the Toshiba was 
because it has on-board composite video out, so was a bit 
easier to interface to the screen (ie, it plugged straight in!). 
But even the old P-100 worked fine with the addition of a 
VGA to composite converter — these are readily available 
from Jaycar Electronics and cost around $100. 

There are many ways to put this system together and 
once you have started to poke around the Internet, you 
will doubtless find a few more. 


The GPS receiver 


While this system will work with the majority of GPS 
receivers that have a data (computer) output, our system 
utilises a low cost “mouse” GPS receiver that we bought 
brand new on Ebay for about $110. 

In fact, we bought this about a year ago and it’s been 
sitting around waiting for a use such as this. Currently on 
Ebay, the same devices are selling for about $75.00 — you 
might even do better! There's no screen, buttons, switches, 
or anything else that the dearer, self-contained GPS units 
have but it is perfectly suited to our task. 

The device consists of a matchbox-sized module with a 
USB (or serial) connector on the end oftwo metres of cable. 
It is waterproof and has a strong magnetic base to secure it 
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to the roof of the vehicle. The unit could easily be left on 
the dashboard (for better security) but the roof mounting 
gives the receiver a better view of the sky (ie, more satel- 
lites to view) and therefore better accuracy. 

Be careful when buying a GPS receiver that you get one 
that is NMEA-compatible. Most are but for some unbeliev- 
able reason, a few recent models have gone their own way 
and use their own non-compatible software. If you want 
to use the GPS with mapping software, for example, it will 
almost certainly need to output using NMEA code. 

Also be careful about the interface between the GPS re- 
ceiver and the computer. As mentioned above, most are USB 
or RS-232C serial and so plug straight into most laptops. 
Some are PC-slot (once called PCMCIA) compatible and 
most laptops and notebooks, even low cost and relatively 
elderly ones, have at least one PC slot. 

There are some otherwise fine GPS receivers available 
which are ONLY CF-slot compatible. These plug into a 
compact flash card (CF) slot on a PC but until fairly recently, 
few laptops had one of these built in. Fortunately, CF-to- 
USB adaptors are very commonly available and are also 
cheap (for example, $10 on EBAY will get you a multi-card 
adaptor). You can also get cheap CF to PC-slot adaptors. 


Installation 


What installation? It could hardly be easier. Simply plonk 
the GPS receiver on the vehicle roof, plug it into the note- 
book, plug the composite video output from the notebook 
into the monitor and load the software. OK, so you might 
need to add a VGA-to-composite video converter if your 
laptop doesn’t sport composite video out but that’s it. 


Software 


GPS software is readily available on the Internet and we 
have tried three different versions. Two are freeware and 
one has to be paid for. 

Two of them follow the normal Windows style with tool 
bars at the top of the screen and the selected map below. 
The third version operates under Windows but has a full 
screen display. It also has a number of interesting features 
including a speech option that gives you a commentary as 
you drive along, telling you how fast you are travelling, 
which direction you are travelling in and how far you are 
from your destination. 

The program can also be used with voice recognition 
software to produce a voice-driven system that talks back 
to you. None of these have turn-by-turn directions but this 
will undoubtedly be available before too long. 

In fact, there’s probably freeware or shareware out there 
which does it already — it’s just a matter of searching. 

All three programs we looked at allow you to scan your 
own paper maps and calibrate them for use with the sys- 
tem You can also download digital maps from the Internet 
for free. SC 


www.oziexplorer.com — this costs around $110 and is locally 


written. 
www.gpss.co.uk — this site is free and has all the speech stuff. 
www.gpstm.com — this Brazilian site is also free (in English). 
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This latest in-your-palm tester from Peak 
will reliably check all thyristors and Triacs 
that you are likely to encounter. Just connect 
the mini-hook leads (in any order) and press 
“test”! 


You might be surprised to learn 
that hand-held semiconductors testers 
often do not have the capability to ac- 
curately test “sensitive gate” thyristors 
and Triacs. Typically, these instru- 
ments provide only one gate current 
level regardless of device. Although a 
higher than specified current would 
fire a sensitive gate device, there’s no 
guarantee that it will operate normally 
when in circuit. 

Paradoxically, many testers do not 
provide high enough gate current to 
reliably trigger some larger devices. 
The test current used (anode to cath- 
ode or MT1 to MT2) may also be too 
low, particularly as the instrument’s 
battery voltage declines. 


Reliable testing 
Peak has addressed these issues 


and eliminated the guesswork with 
the Atlas SCR. Devices are tested with 


up to eight discrete gate current levels 
(100A, 500A, 2.5mA,10mA, 25mA, 
50mA, 75mA & 9O0mA). Naturally, 
testing starts at the lowest level and 
progress towards the higher levels, 
ensuring that the minimum necessary 
trigger current is used. 

Note: Triacs are tested in both quad- 
rants 1 and 3 but only the gate current 
for quadrant 1 is displayed. 

To ensure consistent results, test 
current is fixed at 100mA (nominal) 
regardless of battery condition and 
is applied as 100us pulses. This 
eliminates the possibility of damage 
to sensitive devices. 


Rocket science? 


The Atlas SCR works the way all 
test instruments should (we think). 
Just connect the three mini-hook leads 
in any order and press “test”. The 
tester then automatically determines 


Automatic identification of component type (thyristor or Triac) 
Automatic lead tdentification (just connect any way around!) 
Categorisation of gate sensitivity (1OOUA, 500A, 2.5mA, 10mA, 50mA, 


75mA or 90mA) 


Load test conditions of 12V @ 100mA (regardless of battery condition) 
Test pulse durations less than 200us minimises possibility of damage 
Fault identification (shorted junctions, faulty operation) 

Clear and user-friendly scrollable display 

Supplied with detachable micro-hook probes 


siliconchip.com.au 





device type and pin-out and displays 
the results on its 16-character x 2-line 
LCD. 

The device type (thyristor or Triac) 
is displayed first up. Alternatively, if 
the device has an internal short or open 
circuit or fails to trigger, an appropriate 
message is displayed instead. 

Three more informative screens are 
accessible by pressing the “scroll” 
button. The first of these displays the 
pin-out details. Another press brings 
up the trigger current, with a third 
displaying the test current. As this 
value is fixed at 100mA, it serves only 
as a reminder. 

After a short delay, the instrument 
switches itself off or you can press and 
hold the “scroll” button to save even 
more battery power. 

There's little more to tell you about 
this useful little device. If you're in 
market for a hand-held “go/no-go” 
thyristor and Triac tester, you won't 
find a better deal anywhere! 


Where to get yours 


As well as the Atlas SCR Thyris- 
tor and Triac Analyser, Peak offers 
a number of other useful test instru- 
ments in the same handy form-factor 
—eg, the Atlas LCR Passive Component 
Analyser (see Circuit Notebook). 

Peak Electronic Design is situated 
in Derbyshire, UK. You can purchase 
their products on-line at this site: 
www.peakelec.co.uk. Current price 
forthe Atlas SCR including airmail de- 
livery is $227.20, subject to exchange 
rate variations. 

Their products are also available 
locally through Farnell, although the 
Atlas SCR is not currently listed. See 
www. farnellinone.com.au or phone 
1300 361 005 for availability. sc 
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Remote Checker Kit 
Can easily check whether an infrared 
remote controller unit is sending out 


a code when each of its buttons is pressed. 


Confirms by flashing a visible LED and 
sounding a small piezo beeper when the 
sensor picks up any codes, K 3055 


POW ERWARE 


USB UPS 300VA/180W 
Protects against spikes, surges, sags, 
lightning and blackouts. Five outlets 
all providing surge protection, 

three providing uninterruptable 
power supply. Two are spaced 
outlets ideal for plug packs. 

Will operate for between 3 minutes 
and 18 minutes depending on load. 


M 7656 

POWERWARE 

USB UPS 550VA/330W m7657 $158 SAVE $20 
USB UPS 700VA/420W m7658 $186 SAVE $40 


FOR THE 
PRICE OF 


Dust Away 
Aerosol 


VATS IN VAS Twin Pack 


AA al GETS THE DUST 
YOU CAN'T REACH YOU CAN: i REACH 2 x 150g cans. 


N 0055 


(ES re" a = ʻi 


eee 





Look what's 





EVERYTHING YOU 
NEED IN ONE KIT! 
afl AT 


4-in-1 
TV Remote 
Contro! valued 


Y home Alirio 
2.4GHz AV 


sender/Receiver Pack 

Watch and control movies trom 

your DVD, VER or Pay TV in 

another room, wirelessly transmits 
AY signals up to 100m away. L5965P 


O Swann 


COMMUNICATIONS 
Colour Underwater Camera 
Quality colour underwater pictures. 
Connects to most camcorders, 
TVs, VCRs and portable 


monitors with AV inputs. 

L 5917 $ 
AVAILABLE AT 

DICK SMITH POWERHOUSE 

AND MAIL ORDER ONLY 


© Swann 


SL COMMUNICATIONS 


Wireless Guardian Angel 

Watch and listen to your baby from another 
room! Palm-size portable colour monitor, 
easy to setup/use, infrared 


visibility (see your baby $ ’ <q” 
in a darkened : 

US ened nursery) 299 | Y PER 
AVAILABLE AT A. | VALU 3 








DICK SMITH POWERHOUSE 
J AND MAIL ORDER ONLY 





DSE 
5 Piece Plier/Cutter Set 
Spring-loaded, polished steel pliers 
and nippers. T 3580 





Toolbox with Component Storage 
Ideal for work, hobbies and leisure 


$998 


a Fire UHF Learning 
Extinguisher Remote Control 






Great for around Replace 4 remote 
| the home! L 5672 controls with just one! 
L 5440 


$57 9% fies $499 


Accessories not included. 








HEATS AND COOLS! 


Plugs into your car's cigarette eai 


"O° evn e.n anes 


4-Way Surge Power Board 


Overload protection, manual reset function, 


Imetre cord. 
M 7264 98 


ESG A 


Dumm 
COG y 
erre E PES Home Alarm Kit 


aac Identical to many 
professionally installed 
security systems, 

incl. dummy siren 

- cover, dummy blue 
Wout © strobe and 5 warning 
em > stickers. L 5306 


o 9294 


rT 

Plug Base Socket 
For permanently 
plugged-in ceiling 

l Y mounted devices. 

M 7069 


5 $998 























Power Adaptor 
Surge protected 
electrical outlet and 
phone line outlet, 
M 7800 


52478 


Mini 
PIR Alarm 


- with Two 
_Remotes 


Ultra-loud 130dB siren, 
monitors at 7m range 
ina 60° arc. L 7228 


$f 98 


eL 


Cordline Switch 
Suits 3 core cables or 
figure eight two wire 
cables. M 7056 


Mo) 
A IAN 





12V JumpStart Power Source 
Jump-starts car/boat batteries, short circuit 
protection, 

professional $ 
quality booster 
cables. M 4505 













i A a 

ACSA PURE/AV 8-Way 
i i-: A Isolator Surge 

i A =-1 Improves the quality 


i of picture and sound 
l by reducing electrical 
Se EF interference. M 7409 


Available at Dick Smith 
PowerHouse and selected | 


Dick Smith Electronics SAVE a1 


stores, 





R) RadioShack. 


Infrared 
Beam Alarm 
Í Wide 15m beam 
lj coverage, buzzes 
when beam 
is crossed. L 8139 












a 


Double 
Powerpoint 
Rated at 10A 
250V. M 7032 











Design reas 4. 
Builds 15 models, 
includes 3V motor, 

424 pieces. K 1274 


r \ 100W Amp 
f Module Kit 
Power output: 100W 


onto 40, incl. components, 
PCB, fuses and transistor 





| 





Stereo Pre-Amp Kit 
Completed with 
volume, bass, treble 
and balance controls. 

K 2811 





Wireless EM Microohane Kit 


Small enough to fit inside 


a matchbox and can 
10 Note 


be transmitted to 
a FM radio. K 5006 

Doorbell Kit 
] Easy to build, 


program your own 
tune with 10 
selectable notes. 
K 3803 


$1998 
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Car Battery Monitor Kit 


The state of charge is 


shown by a LED bar 
graph. K 4611 





Flexi Timer Mk2 Kit 


. r Y : 
Circuit has the ability 
to select timing periods $ 85 
from seconds to days. 
K 3596 


mo mounting brackst3K 3442 "| chas 1/0 Controller Kit 


Lets you remotely control 


equipment by sending $ 
SMS text messages. 
K 7221 










Car LED Voltmeter Kit 
| Gives a visual indication 
| of your car’s 12V battery 
charging system. K 4205 





Digital 
Multimeter Kit 

| Measures AC/DC 
O | voltage, current DC 
(to 10A), diode/ 
continuity and 
transistors. K 1044 


$9087 
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TECHNOLOGY 


DSE 


20GB USB 2.0 
PocketDrive 


Operates just like a $ | 
hard drive, fits in your - 
pocket, sturdy aluminium W 


magnesium alloy 
housing. XH8253 


DSE 
128MB USB 2.0 
MicroDrive 
» Store and transfer files, 


data, photos plus more! 
XH8250 


$3 497 


DSE 


128MB USB 
Memory Scribe 
Pen and data storage 
in one! Easily transfer 


data, music and files. 
XH4298 
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» Printable 

» DVD+R 25Pk 
4.7GB (120 min), white 
inkjet printable surface. 
XM0653 


5) 46 


Printable 

DVD-R 25Pk 
4.7GB (120min), 
white inkjet printable 
A surface. XM0654 


Movie Case 10Pk 
4.7GB (120 minutes), 
‘movie style’ design 
on disc surface. 
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8x DVD-R with 
Movie Case 10Pk 
4.7GB (120 minute), 
‘movie style’ design 
on disc surface. 
XM0679 


DICK SMITH 1/ aa 2 | loe 
| POWERHOUSE ONLY Sta : : 
DSE DSE 
Blue Optical CD/DVD Marking 
LED Pen Pens 2Pk 


The ideal pen 

for writing on CD-R 
and DVD-R discs. 
XM7087 


$387 


The ultra cool blue 

pen with both solid | 
and flashing light! 

XH6259 


$197 


JO 
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EVERYDAY LOW PRICE 











DSE OSE 
Standard Serial USB Massage Ball Wrist Strap 
Wheel Mouse Enjoy a soothing vibrating Antistatic 


massage anytime, plugs 
into the USB port of any 
computer, 2m long cord. 
XH6192 


$4 277 


USB Joystick 
Ergonomic hand 
grip to ensure your 
ultimate gaming 
comfort. XH4274 


Simply roll the wheel 
forward or back instead 
of clicking on vertical 
and horizontal scrollbars 
or arrows. XH8242 


Helps prevent stray 
static charges which 
can destroy ICs 

in an instant. X 2042 














ee r 
DSE a 


_DSE | — 
Keyboard $ | | 56K PCI e $3 

Ideal replacement 94 92 Internal | Sia 
keyboard, | Modem 


PS/2 connector. Tae E A Easy installation. 
XH3442 patri ie ddi es ES MRE E XH3472 








¡OS 


ow RMS JAZZ 
Computer Speakers 
Produces great sound 
with rich, deep bass. 
XH7866 









4-Port Auto 
KVM Switch USB Floppy 


ae 2 —J a a b. s 
Disk Drive Ñ 
SET OF 3 $ 98 Allows multi-PC $ 94 No external power 
SLICK BLACK | control of up to ded. IMAC/PC 
SPEAKERS 4 PCs from one tula 1.44MB 


keyboard, 1 mouse, Floppy Drive. XH4552 


1 monitor. XH8210 
A E -E + 
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Loads of handy 
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BGONTACT 
CLEANER 


Mia cd ta 





Switch Cleaner/ 
| Lubricant 300g 


AA y Cleans away oil, 
grease, dust and 
atmospheric 
contaminants. 


raat ay TTL 
ata 
Boe nl 






co Contact 
Cleaner 350g 


Plastic safe fomula is a 
ie. technically proven, stable, 

af > inert high purity cleaning 
| ¡EA N 1072 












dy KET 





N 1074 





DSE 
Freeze Spray 250g 


Instantly cools small components for 
detecting faulty joints and components. 
Ideal for use in the electronic, autornotive 
and engineering fields. N 1122 














Air Jet Spray 250g 
Helps remove dust 

and lint from all 
electrical and 
electronic equipment. 
N 1123 


Contact Cleaner 200g 
For electronics, PC boards 
televisions, computers 
and phones. N 1124 







a 1786 


91 


db Meterman 
Professional 
Digital Multimeter 
Non-contact voltage 
detector, 27 ranges, 
10 functions, 

| 2000 count display, 
triple safety rated. 







_ 300g 


| Safely remove dust 


equipment. N 1078 










M 
E Adjustable Temperature 


a (Soldati Station 
240V powered, adjustable 


temperature control ensures 
you get the right temperature. 
Includes lightweight 48W soldering 
pencil, holder, cleaning sponge 
MUS medium sized tip. T 2200 

















43 Auto Range 
Multimeter 
Measures capacitance, 
resistance, temperature, 
and AC/DC currents 
and volts. Tests diodes 
and transistors. Q 1456 


| DSE. 40W 

P. Soldering Iron 
240V operation, 
replaceable tip, 
lightweight handle, 
370°C operating 
temperature. T 2307 


$1674 
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-and lint from delicate 







MRON 
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a lin 


) Spray 330g 


Gives a durable, ocdourless 
film that revives, lubricates, 
waterproofs and 
Ree N 1064 


ut S16" 





digitor 
Automotive 
Multimeter 
Measures RPM 
for auto engines 
up to 8 cylinders. 
Has 13 different 
functions. Q 1585 












_DSE 60/40 
0.80mm Solder 
Roll 100g 


General purpose, 
electronics grade flux- 
cored 60/40 (tin/lead) 
solder, suitable for 


- most projects and 


repair work. N 2628 


$ 499 
















31 Piece 
Screwdriver Set 
Made with chrome 

vanadium alloy steel 
E shafts. T 6133 


HIGH QUALITY 
SCREWDRIVERS 


HUGE 
SAVINGS! 








i = = hal ae 


z 
Stadium 
Super Tool Kit 
Incl. wire brush, milling 
cutters, grinding wheel, 
high speed drills, 
chuck collets, eraser sticks, 
power adaptor and carry case. T 4754 













DICK SMITH POWERHOUSE ONLY 


Available in-store or through our 


Direct Sales Division 


1300 366 644 (Local call charge). 


(02) 9642 9155. 
DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, 
PO Box 500, 
Regents Park DC NSW 2143 
(No stamp required) 
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$3988 


plastic storage case. T 4370 













1000V Screwdriver Set 
iin Includes 4 slotted, 2 Phillips and a BONUS mains testing 
Pr screwdriver. Conforms to VDE & GS certification. T6142 | 


7 PIECE 
ELECTRICIAN'S 
SET 





2S ee ee 


AAA ALA, 


Me II)! 


FOR THE . 
MT fo EA. HD | 












FEO: | 

DSE DSE 

15-Piece $ 9 8 19-Piece 

Screwdriver Set Screwdriver Set 

A handy collection of Made with quality chrome 

small screwdrivers for vanadium. Includes 

the electronics 7 slotted, 5 Phillips, y 

enthusiast. Complete with 1 electricians and a set 
of 6 jeweller’s screwdrivers. 
Stored in a plastic carry case.T 6325 


NON. 


CONDUCTIVE, 
NON- 
MAGNETIC 
AND ANTI- 





BSE 6-Piece 
Jeweller's 
Screwdriver Set 
Phillips and flat-head 
screwdrivers, free-running 
tops, supplied in a plastic 
storage box. T 4360 


STATIC . 
Ceramic 2.0mm 
Flat Screwdriver 
Perfect for computers, 
communication 
instruments, 


VERMED andiother | 


electronic devices. T 5206 
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Connect it to your computer (with sound card) ora MID] synthesiser 
fora truly awesome array of sound possibilities. Using a computer, you 
can even record, save and playback your compositions. 


Move over “Theremin”... the “MIDI Theremin” is here. 
While it’s based on the original concept of producing 


sounds using hand movement, it has now gone digital, 
taking the Theremin from the 20th to the 21st century! 





he original Theremin, with a 
Ye pedal to control volume and 

a switch mechanism to control 
pitch, was invented during World 
War One — in 1917, to be exact — in St 
Petersburg, Russia. 

It was named after its inventor, a 
young cellist and physics student, Lev 
Sergeivitch Termen. (It was also known 
as the Aetherophone or Etherphone, 


But in 1938 he was kidnapped 
by the Russian NKVD (which later 
became the KGB) and clandestinely 
spirited back to Russia, where he was 
sentenced to a Siberian labour camp 
for “anti-Soviet propaganda”. 

After his “rehabilitation”, he appar- 
ently again found favour with Russian 
authorities and taught at the Moscow 
Music Conservatory up until his death 


m os N e e p ) A 
| | NN .. _— 
Aiii M F in 1993, aged 97. 
| i In his later years he was again al- 
dh | UN lowed to travel to the USA where he 
A | 4 


meaning “sound from the ether”). 
Termen’s life story is a kaleidoscope of 
intrigue itself. After demonstrating and 









playing his device throughout Russia Pitch 0 N was introduced to the Beach Boys, 
and Europe (Lenin was said to have been ie iy A who themselves made the Theremin 
very impressed), he travelled to the USA | AAA famous in one of the most famous 
in 1927 and decided to stay, and married a ¿E tracks of all time — Good Vibrations. 
Lev Termen “playing foe 

... much later, it was claimed he was y We’ve immortalised Lev to some 
the RCA Theremin, first SN aa 

in the US as a Russian spy. produced in 1929. YW degree (who incidentally was known 
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acre 


* Sound Output via a computer and Speakers or a Synthesiser 


* Selection of 15 instrument types with 8 Variations of each 
» SAVE and playback using a con puter 















W: ction, volume, note and pitch or settings 
* Selection of sustain on or off 


* Adjustment for discrete note or pitch 


glide effect between notes 
* Selection of normal or wide note range 
e Selection of notes 


| 3 With or Without Sharps 
» Selection of antenna operation from note c 


e P] 







t1: 
by John Clarke 
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This close-up of the completed MIDI Theremin shows the various controls on the front panel (fully explained in the text), 
along with the volume level plate (left) and the telescoped whip antenna (top), here shown in the “transport” position, 


in the west under the Gallic form of his 
name, Léon Théremin) by including 
a stylised image of him on the front 
panel of our design! 

The Theremin version we know 
today, using a volume plate and pitch 
antenna, was developed and first 
produced in 1920. A commercial 
Theremin was built by RCA in 1929 
and comprised a large wooden box 
to house the valve electronics and 
included the volume plate (actually a 
wire loop) and pitch antenna. 

Moving the left hand closer to the 
sensor would reduce the volume level; 
conversely, taking the hand away 
would increase the level. Similarly, 
pitch could be controlled using hand 
movement around the antenna. The 
thinness of the antenna allowed for 
very fine pitch adjustment by only 
moving the fingers while keeping the 


CEMSA 


hand still. Larger pitch changes could 
be accomplished by moving the hand 
inward to decrease the pitch and 
away from the antenna to increase 
the pitch. 

Somewhat unsuccessfully marketed 
as a replacement for a piano, RCA’s 
Theremin sold for $US175 in 1929. 
Oh, you wanted tubes (valves) and 
a loudspeaker with that? Another 
$71.50, please! (That was, of course, 
a lot of money in 1929). 

The sound produced by that There- 
min (or by modern versions) is similar 
to the eerie sounds heard in many 
science fiction movies. In fact, it Is 
the eerie sound heard in many science 
fiction movies! 

Although some may consider the 
Theremin to be just an electronic toy, 
it’s also regarded by others as a legiti- 
mate musical instrument. There have 


been countless professional perform- 
ances using the Theremin , either alone 
or as part of an orchestra. 


From Theremin to synthesiser 


The Theremin concept lead to the 
development of electronic music, 
starting with the Moog (pronounced 
mogue, as in vogue) synthesiser (in- 
vented by Robert Moog in the 1960s). 
Today we have fully digital synthesis- 
ers and samplers that can produce just 
about any type of sound imaginable. 

Incidentally, any idea where Robert 
Moog got his interest in electronic mu- 
sic from? You guessed it, a home-made 
Theremin he built from a magazine 
article when he was 14 years old. 

The Theremin itself has also been 
updated in many forms over the 
past 80+ years to use transistors in 
the electronics instead of bulky and 


MIDI is an acronym for Musical Instrument Digital Interface. 
it is a system for communicating between synthesiser- 
equipped electronic musical instruments and PC-based 
sequencers. 

The communication is a series of codes that can control 
the synthesiser. Control codes can for example be sent to 
set the instrument sound, start or stop a note being played, 
vary the pitch of the note and set the volume. The code 
is sent as 10-bits with one start bit, eight code bits and a 
stop bit at a rate of 31.25k baud. The communication is 
asynchronous and is provided using a 5mA current loop. 

In more detail, a MIDI message can be defined as either 
a channel or system message. The channel message 
applies to a specific synthesiser channel from 1 to 16, while 
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the system message applies to all channels. 

System messages include resetting, tuning and timing 
codes. 

Channel messages can be further broken down into 
voice or mode messages. The voice messages include 
turning a note on or off, the pressure (how hard a key 
on a keyboard is pressed), pitch blend (where the note 
frequency changes off key) and program change (to alter 
instrument). 

Mode messages affect the way the synthesiser will 
respond to a note being played. 

For example, the sustain effect can be switched on or 
off and the note can be selected to pan between the left, 
centre or right channels 
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power-hungry valves. 

Later designs used both transistors 
and then JCs — a design using ICs was 
published in the August 2000 issue of 
SILICON CHIP (the article is available via 
www.siliconchip.com.au). 

That design replicated the original 
Theremin in the way it produced 
sounds, using the pitch antenna and 
volume plate approach. The project 
remains very popular to this day, with 
Jaycar Electronics and Dick Smith 
Electronics still selling it as a kit. 

Although the August 2000 Theremin 
works well, it is only able to produce 
the original, characteristic Theremin 
sound — an almost pure sine wave, 
which is not overly musical. 

We reasoned that the Theremin 
would be more interesting to play 
and use if it could produce different 
sounds. So why not merge the old and 
the new and use a digital synthesiser 
to produce the sounds while keeping 
the original Theremin control format 
with the pitch antenna and volume 
plate? 

And that is exactly what we have 
done — produced a MIDI Theremin 
that has the volume plate and the an- 
tenna for volume adjustment and pitch 
control as in the original Theremin 
— but instead of providing an internal 
sinewave oscillator to produce the 
basic sound, we control an external 
synthesiser instead. 

Use of the synthesiser allows a 
huge selection of different instrument 
sounds that can be played, all under 
the control of the MIDI Theremin. 

And just in case you are wondering 
where you get a synthesiser from, it 
is available in just about every home 
in the developed world — in your per- 
sonal computer. 

We take advantage of a now-univer- 
sal standard, the Musical Instrument 
Digital Interface or MIDI and the 
myriad of software available for MIDI 
on the PC. More on this shortly! 

Accompany the computer with 
multimedia loudspeakers and you 
can begin to realise the possibilities 
of the sounds produced by the MIDI 
Theremin. And for even greater sound 
levels and deeper bass, connect the 
computer’s audio output to an ampli- 
fier and high fidelity speakers. 

In fact, if you want to reproduce the 
very low frequencies that can be gener- 
ated via the MIDI Theremin setup, hifi 
speakers are a must. 

The MIDI Theremin is easy to 
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Specifications 


Note Range with Sharps (#) (reference: middle C is designated as C3 (261.626Hz): 
Wide C#-2 to G8 (126 notes, over 10 octaves) (8.662Hz to 12.544kHz) | 
Normal C1 to C6 (61 notes, 5 octaves) (65.406Hz to 2.093kHz) 


Note Range without sharps (Natural or C Major scale): 
Wide D-2 to G8 (74 notes, over 10 octaves) (9.177Hz to 12.544kHz) 
Normal C1 to C6 (36 notes, 5 octaves) (65.406Hz to 2.093kHz) 


Pitch glide: 


8 steps between notes for wide note range 


16 steps between notes for normal note range 
Compensation of pitch between notes when there is no sharp 
in between the note (i.e. between E and F and B and C) 


Pitch glide range (calibration is synthesiser dependent): 
0 to 255 for between notes that include a sharp 
0 to 511 for between notes without sharps 


Pitch range when antenna is selected set for pitch variation: 
-500 to +500 (not calibrated) in steps of 1 


Volume steps: 


>1000 steps from maximum level to off 


Volume display: 0 to 500 in steps of 1 (500 is maximum volume) 


Current consumption: 
135mA with 9V DC in 


MIDI out: 
Serial out: 


use. A liquid crystal display (LCD) 
screen shows what is happening. In 
fact, when the display is showing the 
volume level, note and pitch, it is 
possible to play the MIDI Theremin 
even without listening to it. Perhaps 
Beethoven would have appreciated 
the visual feedback of this unit, being 
totally deaf in his latter years! 


Sound differences 


The sound produced by the MIDI 
Theremin and synthesiser combina- 
tion is not exactly the same as the 
original Theremin. 

While the original Theremin could 
produce a virtually infinite number of 
tones over its frequency range, a syn- 
thesiser can only play discrete notes. 

This effect goes against the Ther- 
emin “continuous frequency” concept, 
so we have incorporated a pitch glide 
feature where the pitch of a note 
changes for in-between note positions 
on the antenna. 

The glide feature is implemented 
in such a way that the change from 
note to note is less noticeable than 
without the pitch glide effect. There 
is still a distinct level change when 
another note begins but the effect is 
very good at simulating a continuous 





5mA loop, galvanic isolation for games port (37.25k baud) 
RS232 levels (38.4k baud) 


variation in tone. 

In particular, this is true when spe- 
cific instruments are selected and if 
the hand movements are not extremely 
slow. The accompanying instrument 
table shows the instruments that can 
be used to best effect with this pitch 
glide feature to simulate the continu- 
ous tone variation of the original Ther- 
emin. The designated instruments are 
marked with an asterisk. 


Presentation 


The MIDI Theremin is housed in a 
small plastic box which is mounted 
on a sloping stand. The stand acts 
to raise the hand plate and antenna 
above the desktop (or wherever it is 
placed) so that the hand controls are 
not affected by the proximity to the 
mounting surface. 

The sloping face of the box also im- 
proves visibility of the LCD screen and 
the operation of the hand plate. 

The hand plate and antenna are 
spaced as far apart as possible and 
oriented so that the left and right 
hands operate in different planes. This 
prevents any interaction between the 
two controls. 

By the way, the antenna is normally 
used in its retracted, or closed, posi- 
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2.Percussive 
6.Accordian 



















| 3.Electric Jazz 
7.Distortion 






















2.Electric (Finger) 
6.Slap #2 


3.Electric (Pick) 
7 synth #1 
































2.Flute 
6.Shakuhachi 




















1. Acoustic 2.Bright Acoustic | 3.Electric Grand | 4.Honky Tonk 
9.Electric +1 6.Electric +2 | 7.Harpsichord | 8.Clavichord | 
CHROMATIC PERCUSSION 
3.Music Box | 4 Vibraphone 
__9.Marimba 6.Xylophone 7 Tubular Bells 8.Dulcimer 
ORGAN 
1.Drawbar 4 Church 
5.Reed | 
GUITAR 
4 Electric 
8.Harmonic 
hs 
1. Acoustic 4.Fretless | 
5.Slap #1 ae 8.Synth #2 | 
STRINGS | 
1.Violin | 2.Viola | 3.Cello 4.Contra Bass 
| 6.Pizzicato 7.Harp | 8.Timpani 
aR ah a 
1.String #1* 2.String #2* 3.Synth Strings +1* | 4.Synth Strings +2* 
5.Choir Aahs* | 6.Voice Oohs 7.Synth Voice* 8.Orchestra Hit 
|  1.Trumpet 2. Trombone 
9.French Horn | 6.Brass Section 
REED 
1.Soprano Sax | 2.Alto Sax 3. Tenor Sax 4 Baritone Sax 
5.0boe 6.English Horn 7.Bassoon | 8.Clarinet 
PIPE 
3.Recorder 4.Pan Flute 
5.Blown Bottle | 7. Whistle | 8.Ocarina 
SYNTHESISER LEAD 
SYNTHESISER PAD 
1.New Age 2.Warm 3.Polysynth 4 Choir 
6.Metallic* 7.Halo* 8.Sweep* 
SYNTHESISER EFFECTS 
1.Rain 2.Soundtrack 
9.Brightness 














3.Crystal 
7.Echoes* 





Le | 
1.Celesta | 2.Glockenspiel 
3.Rock 
{Harmonica 8.Tango Accordion 
1.Acoustic 2 Steel Acoustic 
| _9.Electric Muted | 6.Overdriven 
5.Tremolo* 
HUEN | 
3. Tuba 4 Muted Trumpet 
_7.Synth #1 | 8.Synth #2 | 
1.Piccolo 
1 Square 2.Sawtooth 3.Calliope 4 Chiffer | 
o.Charango 6.Voice /.Fifths Sawtooth | 8.Bass | 
5.Bowed* 
| 4.Atmosphere 
| 6.Goblins* 8.ocience Fiction” 


ETHNIC | 
1.Sitar 2 Banjo 3. Shamisen 4 Koto | 
5 Kalimba 6.Bagpipe 7.Fiddle 8.Shahnai 
a HUSS Us 


| 4.Woodblock 
8.Reverb Cymbal 





Í 1 Tinker Bell 2 Agogo | 3.Steel Drums 
9. Taiko Drum 6.Melodic Drum | 


| 7.Synth Drum 






Those marked with a * produce eerie sounds characteristic of the original Theremin, 


particularly when the pitch glide control is set correctly. 
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tion. Extending it has the same effect 
as bringing the hand closer to the 
antenna. 

The LCD becomes the “window” to 
view the MIDI Theremin’s operation. 
It can show the selected instrument, 
effects settings, volume, note and pitch 
being played, plus other settings. 

Nine pushbutton switches are used 
to change the instrument, the effects 
and other settings. 

An auxiliary potentiometer control 
(used for different effects) is mounted 
on the righthand end of the box. You 
can make this an external control (eg, 
used with a foot pedal) via the stereo 
jack socket at the rear of the box. 

Other connectors at the rear of the 
box are the MIDI out, the serial con- 
nector, the games port connector and 
the DC power socket for the 9V DC 
plugpack attachment. A power switch 
selects power and the LED adjacent to 
the MIDI socket is for the MIDI invalid 
indication. More on this later. 


Synthesiser 

As mentioned, the MIDI Theremin 
cannot be used on its own: it needs 
to be connected to a synthesiser. By 
far the most common source of a syn- 
thesiser is inside a standard personal 
computer or laptop using the sound- 
card’s synthesiser. 

However, as MIDI itself is a stand- 
ard, another source for a synthesiser 
is in a MIDI electronic instrument 
such as a MIDI keyboard. The MIDI 
Theremin can be used on either of 
these two synthesisers. 

Signals from the MIDI Theremin 
are sent as a series of codes in MIDI 
format that command the synthesiser 
to produce sounds. 

More detail on MIDI can be seen 
in the accompanying “What is MIDI” 
section. 

To connect the MIDI Theremin to a 
MIDI instrument you use a purpose- 
made MIDI lead between the two. 

When connecting to a computer, 
you have the option of using either 
the games port outlet (which connects 
directly to the computer’s sound card), 
or to the serial outlet that connects to 
a serial port on the computer. 

The sound card input on the com- 
puter will accept MIDI signals directly 
and uses a DB15 connector. Many 
modern computers do not have a 
games input and so you will need to 
use a serial port instead. 

If you do not have a serial port or 
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This inside shot gives a good idea of how it all goes together. There are two PC 
boards, the main one mounting in the case and the display board in the lid. 
They're connected by an IDC cable. You’ll find construction details next month. 


games port, then the only way to use 
the MIDI Theremin is via the USB port 
on the computer. In this case, you will 
need to use a MIDI to USB converter or 
a serial port to USB converter, 

MIDI to USB converters currently 
cost around $140, while serial to USB 
converters are only around $40, so 
if you need to use USB ports on the 
computer we recommend the serial to 
USB option. In both cases, software 
will need to be installed in order for 
the USB ports to respond to the signals 
sent by the MIDI Theremin. 


Houston, we have a problem! 


The signal at the MIDI Theremin’s 
serial (computer) output is not genu- 
ine MIDI standard. It’s 38.4k-baud vs 
MIDI’s 31.25k-baud. Consequently, 
this can only be used to drive a com- 
puter, NOT a MIDI instrument. 

In this case, a LED lights to indicate 
that the MIDI output is invalid. 

The oscilloscope waveforms of Fig.2 
show the difference. 

At the top is the genuine MIDI signal 
with 31.25k-baud rate codes, while 
the lower trace shows the same code 
transmission at the 38.4k-baud rate 
suitable for the serial port computer 
connection. The lower trace also 
shows how the signal transmission is 
completed over a shorter time. 


Software 


Software is required when using the 
computer as the synthesiser source. 
The main software is the sequencer 


siliconchip.com.au 





program. This accepts the MIDI signal 
sent by the MIDI Theremin and directs 
it to the sound card’s synthesiser. The 
sequencer also provides many other 
functions such as the ability to record 
the music, store it and play it back. 
You can also multi-track record for 
up to 32 tracks and mix these together 
using individual volume level settings. 
Panning from left to right, instrument 
change, looping and quantisation 
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effects are also available. We used a 
freely available sequencer program 
that can be downloaded from the 
Internet. 

The software works with Windows 
3.1, 95, 98, Me, 2000, NT and XP. We 
will explain how to download, install 
and use the software in Part 2. Soft- 
ware for the serial port driver works 
with Windows 95, 98, Me, 2000, NT 
and XP. 

Presumably, if you are using Win- 
dows 3.1, this serial port driver will 
not be required since you will have 
the games port available. 

The serial-to-USB port driver works 
with Windows 98 through to XP. 


MIDI Theremin controls 


By far the most-used control on the 
MIDI Theremin will be the Instru- 
ment/Note switch. This switch selects 
whether the display will show the 
current instrument selection or the 
volume, note and pitch value. Each 
pressing of the switch will toggle the 
selection from one to the other. 

To select an instrument, you press 
the Instrument/Note switch to bring 
up the word “INSTRUMENT” on the 
top line of the LCD. The second line 
will show the current instrument 
selection. 

Instruments are selected using one 
of four switches. To change the in- 
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Fig.2: these oscilloscope waveforms show the difference between a genuine 
MIDI signal (yellow trace) operating at a 31.25k-baud rate and a serial output 
signal (white trace) with the same code transmission but operating at a 
38.4k-baud rate. The lower trace shows that the signal transmission is 
completed in a considerably shorter time than for the top trace, which is why 


this serial output is not MIDI compatible. 
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Fig.1: the various functions are 
explained in detail in the text but 
in a nutshell, two separate variable 
oscillators change in frequency 
with hand movement. This change 
is converted to a DC level. The 
microcontroller monitors the hand 
plate and antenna voltage changes 
and converts these to MIDI signals. 


strument selection you can press the 
Instrument Up or Instrument Down 
switch to single step to the next in- 
strument. 

Alternatively, you can use the step 
up or step down switches to select 
one of 15 various instrument groups. 
The Instrument Up or Down switch 
can then be used to select one of the 
eight variations available within the 
selected group. 

The instrument types available are 
Piano, Chromatic Percussion, Organ, 
Guitar, Bass, Strings, Ensemble, Brass, 
Reed, Pipe, Synthesiser Lead, Synthe- 
siser Pad, Synthesiser Effects, Ethnic 
and Percussive. 

The LCD will show the selected in- 
strument with these names, although 
some abbreviations are used for the 





FOOT 
CONTROLLER 
(OPTIONAL) 


AMPUFIER & 
EVEL SHIFTER 


AMPLIFIER & 
LEVEL SHIFTER 


MICRO 
` CONTROLER 
' > (C2 


ANI 


AUX 
POTENTIOMETER 
CONTROL 


longer names. For example, synthe- 
siser is abbreviated to “Synth”. Within 
each instrument group, the eight types 
are labelled from #1 to #8. There is 
a subtle difference between some of 
these types, particularly the piano 
selections. 

The full list of instruments, includ- 
ing the types and their numbers (from 
1 to 8) that can be selected is shown 
in the table on page 28. 

For each instrument you can select 
the sound to come from the left chan- 
nel (shown on the display as an <L>), 
the centre channel (both left and right 
channels), shown as a <C>, from the 
right channel as an <R>, or off <OFF>. 
These are selected using the < or > 
switches. 

The off position is useful when 


= F 


This rear-panel photo shows the telescopic whip antenna (top) and volume plate 
(right) but more importantly (left to right) the external foot switch jack socket, 
DC power socket, games port, RS-232C (serial) port with its non-MIDI warning 


LED and the MIDI socket. 
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testing the Theremin response to the 
hand controls by using the LCD to 
show what is happening rather than 
listening to the synthesiser. 

Note that the < and > bracketing is 
an indication that the labelling within 
these can be changed using the < or 
> switch. These brackets are shown 
where you can change other settings 
available on the MIDI Theremin. 

The Note display is selected when 
the Instrument/Note switch is pressed 
again. The top line display shows the 
volume level setting, the note that is 
being played at the time and in which 
octave it is positioned. 

Volume is indicated with a loud- 
speaker cone and sound wave icon 
and the volume level as a number 
from 0-500, with 500 representing 
maximum, 

Notes are shown with a stylised 
notes icon and A to G labelling. 
Sharps are indicated with # to con- 
form to musical labelling convention. 
The current octave being played is 
shown, with the lowest octave labelled 
as -2 through to the highest octave at 
number 8. 

The lower line on the LCD shows 
the pitch or pitch glide value but more 
about this later. 

The table opposite shows the pos- 
sible notes that can be played using the 
MIDI Theremin. It shows the octave, 
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note and frequency for each. Middle 
C is defined as C3. 


Effects 


There are several note effects avail- 
able when playing the MIDI Theremin. 
These include the pitch glide, sustain, 
and note range, sharps and inputs 
usage. 

The pitch glide controls the degree 
of pitch change between notes. It is 
adjustable from 0, when there is no 
pitch change between notes, up to 255 
between a note and a sharp and up to 
511 between standard notes. 

The actual pitch change depends 
on the synthesiser but in general the 
amount of pitch change adjustment is 
beyond the difference in pitch between 
notes. This means that itis possible to 
set the pitch range at less than maxi- 
mum so that the pitch glides smoothly 
between notes, making note changes 
less abrupt. 

The pitch glide control is the auxil- 
iary potentiometer. For knob settings 
between fully anticlockwise and half- 
way, the Note display will show the 
Pitch Glide as 0 — ie, no pitch glide 
— so the notes produced are discrete 
and distinct from one another. As the 
auxiliary control is turned further 
clockwise, the degree of pitch glide 
increases. The display shows the 
actual pitch being introduced as you 
play the Theremin. 

You will see the pitch value change 
as you sweep between notes. Setting 
the pitch glide to maximum will cause 
the pitch to change beyond that of the 
next note to produce a snap-on effect 
as the note changes. 

The sustain setting is selected by 
pressing the Effects switch. This brings 
up the word SUSTAIN on the top line 
and <ON> or <OFF> on the lower line. 
The setting is changed from on to off to 
on by pressing the < or > switch. 

After selecting the required sustain 
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A screen grab of the software we use to drive the MIDI Theremin. The sequencer 
software can show the sequence of notes that were played during recording. 
They are displayed in the standard 5-line music format. 


setting, the Instrument/Note switch 
must be pressed before the MIDI Ther- 
emin can be played. 

Note that the “Sustain On” effect 
can only be used with naturally decay- 
ing note instruments, such as piano, 
guitar, bass and percussive, as well 
as some strings and others. Sustain 
causes the note to take a longer time 
to decay. 

Naturally note-sustaining instru- 
ments such as violin, organ, ensemble, 
brass, reed and effects types should not 
be set to include the sustain effect. 

If sustain is set for these instru- 
ments, then the notes played will 
continue until there is a crescendo 
of notes and the synthesiser becomes 
overloaded. Pressing the Effects switch 
and returning sustain to off will stop 
this ifit happens. 

A second pressing of the Effects 
switch will show NOTE RANGE on the 
top line and <NORMAL> or <WIDE> 
on the lower line. You can select either 


Notes available with the MIDI Theremin (frequency in HZ). Middle C is C 3. Sharps are labelled with a #. 


of these using the < or > switches. 

The normal note range extends from 
C1 to C6. The wide note range is from 
D-2 to G8 when no sharps are selected 
and from C#-2 to G8 when sharps are 
selected. The normal note range when 
sharps are included corresponds to 
a standard 61-note organ keyboard. 
This covers the frequency range from 
65.41Hz to 2,093.0Hz and should be 
adequate for most playing purposes. 

The wide note range is good for 
reproducing very wide-frequency 
range instruments (such as a pipe or- 
gan), as well as reproducing the high 
frequencies of instruments such as 
tubular bells. 

The next selection with the Effects 
switch is the note effects. In this case, 
NOTE EFFECTS will be displayed on 
the top line and <INC. SHARPS> or 
<NO SHARPS> will be shown on the 
second line, You can select one of these 
with the < or > switches. 

The NO SHARPS selection is some- 
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11,175.30 11,839.82 12,543.85 


Octave C CA D E F FA G 
-2 - 8.66 9.18 9.72 10.30 10.91 11.56 12.25 

| -1 16.35 17.32 18.35 19.45 20.60 21.83 23.12 24.50 
0 32.70 34.65 36.71 38.89 41.20 43.65 46.25 49.00 
1 65.41 69.30 73.42 77.78 82.41 87.31 92.50 98.00 
2 130.81 138.59 146.83 155.56 164.81 174.61 185.00 196.00 
3 261.53 277.63 293.66 311.13 329.63 349.23 370.00 392.00 
4 523.25 554.36 587.33 622.25 659.25 698.46 739.99 783.99 
5 1,046.50 1,108.74 1,174.66 1,244.51 1,318.51 1,396.92 1,479.98 1,567.98 
6 2,093.00 2,217.46 234932 2489.02 2,637.02 2,793.83 2,959.96 3,135.97 
7 4186.01 4,434.92 4698.64 4,978.03 527404 5587.65 5919.91 6271.03 
8 9,397.27 9,956.06 10,54808 


12.98 13.75 14.57 15.43 
29.96 27.50 29,14 30.87 
51.91 59.00 98.27 61.74 
103.83 110.00 116.54 123.47 
207.65 220.00 233.08 246.94 
415.30 440.00 466.16 493.88 
830.61 980.00 923.33 987.77 
1,661.22 1,760.00 1,864.66 1,975.53 
3,322.44 3,520.00 3,729.31 3,951.07 
6,664.88 7,040.00 7,458.62 7,902.13 
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The MIDI Theremin display board, which we will construct next month. 


times called the Natural or C Major 
scale. It has an effect similar to running 
your fingers up and down the white 
keys on a piano. Selecting sharps 
(the black keys on an organ or piano) 
increases the number of notes and 
reduces the distinctiveness between 
each note. 

There are no sharps between the B/C 
and the E/F notes. 

The final selection with the Effects 
switch is to change the function of 
the antenna and auxiliary input. The 
normal setting is shown as PLATE/ 
ANT./AUX. on the top line, indicating 
the hand plate, antenna and auxiliary 
inputs. The second line shows <VOL/ 
NOTE/PITCH>. This shows that the 
hand plate is for volume, the antenna 
for note and the auxiliary pot is for 
pitch glide adjustment. 

Pressing the < or > switch will 
change the settings to <VOL/PITCH/ 
NOTE>. The top line will remain as 
before with PLATE/ANT./AUX. shown 
on the top line. For this setting, the 
hand plate remains as the volume con- 
trol, but the auxiliary potentiometer is 
now used to select the note. 

The antenna controls pitch over a 
small range. This is indicated when the 
Instrument/Note selection is showing 
Volume, Note and Pitch. 

Pitch can be varied over a -500 to 
+500 range in steps of 1. The actual 
values do not mean much since syn- 
thesisers are not calibrated as far as the 
pitch adjustment range is concerned. 

In practice, pitch varies by more 
than one note above and below the 
currently set note. It is important to set 
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the auxiliary control so that the note 
will not skip to the next note. 


Port selection 


The Set Port switch is recessed 
within the box and needs to be ac- 
cessed using a pen or similar object. 
It allows the MIDI Theremin to be set 
up to provide MIDI signals from the 
MIDI outlet and the games port or 
a pseudo-MIDI signal via the serial 
outlet. You can press the switch when 
the MIDI Theremin display is showing 
the instrument or note. 

The display will then show <DRIVE> 
VIA MIDI OUT & GAMES PORT or 
VIA SERIAL PORT ONLY. You can 
select one or the other using the < or 
> switches. The MIDI Invalid LED will 
light when the serial port is selected. 

Press the Instrument/Note switch to 
exit from the port setting mode. 


Block diagram 


Fig.1 shows the block diagram for 
the MIDI Theremin. A PIC microcon- 
troller is used to monitor signals from 
the hand plate control section at its 
ANO input, the antenna control sec- 
tion atits AN1 input and the auxiliary 
control at the AN2 input. 

In response to these signals, the 
micro produces a MIDI signal which 
is applied to an optocoupler (IC3), the 
MIDI output socket and the RS-232 
converter. The optocoupler provides 
isolation between the MIDI Theremin 
and the computer connection via the 
games port. This prevents hum loops 
if the MIDI output is also connected 
to a synthesiser. 





The RS-232 converter changes the 
0-5V signal from the microcontroller 
to a nominal +10V signal for the serial 
port. When using the serial port con- 
nection, the MIDI invalid LED lights 
to indicate that the MIDI signal on the 
serial MIDI socket is not able to drive 
a synthesiser. 

The microcontroller also drives the 
LCD and monitors switches S1-S9, 


Oscillators 


There are two identical variable 
oscillators, one for the hand plate 
control and the other for the antenna 
control, The oscillators run at a nomi- 
nal 455kHz, reducing in frequency as 
your hand moves closer to the plate 
or antenna. The frequency reduction 
is due to extra capacitance from your 
hand being applied to the oscillator 
circuit. The oscillator output is fed to 
a bandpass filter. 

When the frequency drops as your 
hand moves closer to the plate or an- 
tenna, the filter begins to attenuate the 
signal because the frequency moves 
out of the filter’s pass-band. The sig- 
nal is detected (rectified) and filtered 
so that the bandpass filter output is 
converted to a voltage. This voltage 
is then amplified and level-shifted so 
that the amplifier output covers a 0-5V 
range. This voltage is then applied to 
the microcontroller. 

An auxiliary control can alter the 
voltage from 0-5V using potentiome- 
ter VR3. Alternatively, an external (eg, 
foot-controlled) potentiometer can 
be plugged in. If this is used, VR3 is 
automatically disconnected. 


Circuit details 


The circuitry for the MIDI Theremin 
can be divided into two sections: the 
hand interface circuit (Fig.3) compris- 
ing the hand plate, antenna and auxil- 
lary sections; and the digital circuitry 
(Fig.4) comprising the microcontroller, 
LCD, switches and the MIDI output 
sections. Let’s start with Fig.3, the 
hand interface circuit. 

Both the hand plate and antenna 
control sections are identical and use 
standard intermediate frequency (IF) 
transformers as used in low-cost AM 
radios. Each transformer has a tapped 
winding with a capacitor connected in 
parallel, forming a tuned circuit. 

The variable oscillator for the hand 
plate comprises T1 and Q1 (a JFET), 
plus associated resistors and capaci- 
tors. The JFET drives the portion ofthe 
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coil between pin 2 and ground. 

The full winding signal is applied 
back to the gate of Q1 via a 68pF ca- 
pacitor (positive feedback) to ensure 
oscillation. The hand plate is con- 
nected directly to the top of the T1 
tuned circuit winding. As you move 
your hand near the plate, the extra 
capacitance across the tuned circuit 
reduces the oscillator frequency. 

A second winding on IF transformer 
T1 couples the oscillator signal to 
the base of transistor Q2, via a 390pF 
capacitor. Q2 drives IF transformer T2 
to provide a bandpass filter centred on 
455kHz. Because it has a sharp rolloff 
above and below 455kHz, it provides a 
signal output level that varies widely 
in response to small changes in input 
frequency. 

The 455kHz signal from T2 is recti- 
fied by diode D1 and filtered with the 
2.2uF capacitor. This produces a DC 
level that is proportional to the hand 
plate oscillator. At this stage, the volt- 
age levels are around 0.9V, dropping to 
around 0.83V when your hand is near 
the plate. This is amplified by op amp 
IC1a to give a 5V swing. 

Trimpot VR1 adjusts the output from 
IC1a so that it covers the range from 
above 5V down to OV. 

The antenna circuit operates in ex- 
actly the same way as the hand plate 
section, using op amp [C1b, together 
with trimpot VR2. 

The auxiliary input is provided 
by potentiometer VR3, which is con- 
nected directly across the 5V supply. 
Therefore, the wiper of this pot can 
produce a variable DC level anywhere 













with a serial port. 


the entire screen (background), 


Features: 

R> 64 colours 

R> 252 (H) x 192 (V) pixel resolution 

R> 15pin standard VGA connector interface 

> 128 standard ASCII built in character set 

> 64 user defined (8 x 8) bitmapped characters 
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Predetermined programming commands can perform a multitude of tasks with high 
quality imagery in 64 colours, not just for graphics and text characters but also for 


between OV and 5V, depending on its 
setting. 

VR3 is normally internal but can be 
made external (eg, used like a wah- 
wah pedal} via a 6.35mm switched 
stereo jack socket. When the plug for 
the external potentiometer is inserted 
into the jack socket, the internal pot is 
switched out of circuit. 


Digital circuitry 

The digital circuitry comprises 
IC2, IC3, IC4 and the LCD module, as 
shown in Fig.4. 

IC2 is a PIC16F88 microcontroller 
from Microchip. Itis a direct replace- 
ment for the PIC16F628A, with more 
memory and a 10-bit multi-channel 
analog-to-digital converter (ADC), 
making this device ideal for our MIDI 
Theremin. 

It also has a serial output that can 
produce MIDI format signals at a 
31.25kHz baud rate, with the required 
stop and start bit. The serial output 
can also be set to provide the 38.4kHz 
signal suitable for the serial port on a 
computer. Either of these two baud 
rates is accurate when the microcon- 
troller operates at 8MHz, as set by 
crystal X1, between pins 15 and 16. 

IC2 monitors the sensor signals from 
the hand plate, antenna and auxiliary 
potentiometer control, atits ANO, AN1 
and AN2 inputs. 

Diodes D3, D4 and D5 are included 
to add to the existing internal clamp 
protection for these inputs, while the 
2.2kQ resistors provide input current 
limiting. 

The Enable and Register Select 


Mier MGA: an idea whose time has come! 


You often wonder “Why hasn't someone thought of that before...” 

liera VGA is such a product: a graphics adaptor which allows you to display text 
and graphic patterns on any standard VGA monitor without the need to have a 
computer attached! Wonder no more: 4D Systems have done it! 

Hiera VGA can be interfaced to any host microcontroller, embedded device, or a PC 







If your application — consumer, industrial, control, in fact just about anything at all ~ w 
— calls for displayed text, graphics or a combination of both you must have a look at ~ 


what 4D Systems’ fieza VGA can do for you! 
Call 4D Systems now for more information or a PDF of the User Manual! 


f 31 x 24 Text (8 x 8 font) 
œ 42 x 24 Text (5 x 7 font) 
> RS§-232 serial interface 

> Auto Baud Rate detect, speeds 
from 300baud to 19.2kbaud 


Two versions of 7cczoVGA available: 


Proudly designed (25) 
and manufactured by «A 


AND NOW AVAILABLE FROM: 


Dontronics (Melbourne): www.dontronics.com 
Optek Enterprises (Sydney) Ph: (02) 9979-2777 


inputs on the LCD module are driven 
from IC2 using the RB6 and RB7 out- 
puts. The data input lines are also 
driven by the RBO to RB3 lines from 
IC2. The LCD module has eight data 
lines but we are only driving the upper 
four bits (DB7-DB4). 

This means that the data must be 
sent as two 4-bit blocks in order to 
drive the display. The Enable input 
and the Register Select input are 
control lines to place characters on 
the display and to set the character 
position, 

When the RBO line is not driving 
the display, it drives the MIDI Invalid 
LED1 either on or off. If the LED is set 
to off, then the fact that the DB4 data 
line to the display is also being driven 
does not light LED1, since it happens 
in short bursts. 

RB5 from IC2 is the serial output. 
This provides the MIDI signal for 
optocoupler IC3 and the MIDI output 
socket. When the circuit is connected 
to the games port on a computer, pin 8 
of IC3 is connected to the computer’s 
own 5V supply. 

IC4 provides the RS232 conversion 
for the serial signal. 

In short, the MIDI Theremin is a very 
powerful instrument in its own right 
and we imagine it will become very 
popular indeed with bands, orchestras 
and anyone interested in either play- 
ing or experimenting with synthesised 
music and sound effects. 

That’s enough to for this month. 
Next month, we’ll give the construc- 
tion details and describe how the Midi 
Theremin is set up and used. SC 






t “Bare bones” version consisting 
of assembled PC board with ali 
7 sockets and drivers. Ideal for 
embedding into > 


other applications +GST 








“Consumer” version with above 
¿ PC board, complete in small (9 x 
ed 5x 2cm) case, includes driver. 

SP ldealforallend- S420 
user applications. +AST 
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A nostalgic look 
Colour TV in AUS 


Last month, we looked at some of the interesting changes that the 
introduction of colour TV brought to the service industry some 30 years 
ago. This month, we're looking at some of those “interesting” locally- 
made colour TV sets... then again, for those in the industry at that 
time (and since), the word “interesting” is not the first adjective you’d 


use! 


government announced sweep- 

ing changes to the tariff systems 
covering imported manufactured 
goods and components, there was 
a general agreement in the industry 
that colour TV sets would cost some- 
where between $1200 and $1500 (ie, 
approximately 10 times the average 
gross weekly wage!). Moreover, there 
would probably be no more than five 
basic chassis designs: Philips, Sanyo, 
Panasonic, Thorn and Pye. 

Of course, the changes to the tariff 
structure changed this drastically and 
these prices were drastically revised. 
In a bid to level the playing field a bit, 
Telefunken, the owners of the PAL pat- 
ents, enforced a 6-month moratorium 
on the direct importation of colour 
sets with screen sizes of 51cm or less, 
from the date the first official “limited” 
broadcasts started in late 1974. 


B EFORE THE WHITLAM Labor 
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The locally manufactured line-up 
for 1974 consisted of the Philips K9, 
the Kriesler 59-01 (basically an elec- 
tronic clone of the K9 but with differ- 
ent board layouts), the AWA/Thorn 
4KA (an antipodean-ised version of 
the UK “hot chassis” Thorn 4000 se- 
ries), the Panasonic 2000 chassis, the 
Sanyo CTP7601, the HMV C210, the 
PYE CT25 and the Rank Arena (NEC) 
2601 and 2201. 

Notably absent were any locally- 
made models with remote control, 
absurd though that may sound now, 
The problem was that remote con- 
trol necessitates a varicap tuner and 
because Australia has a number of 
“oddball” TV channel frequencies 
that are not used anywhere else in 
the world, there was nothing available 
that could tune in all the Australian 
channels. There were some up-market 
fully-imported European models that 


did offer remote control but sales-wise 
they were problematic, because you 
couldn’t guarantee they would work 
everywhere. 

The first remote controls used ul- 
trasonic transducers and were big, 
clumsy and unreliable. It wasn’t until 
the appearance of infrared models in 
the 1980s that they started to become 
standard equipment. 


Philips/Kriesler 


The Philips K9 was a fascinating 
mixture of the antiquated and the fu- 
turistic. It featured a choice of 56cm 
and 66cm 110° delta-gun tubes, with 
an incredibly comprehensive conver- 
gence panel. When this worked, it gave 
very good results indeed and in fact 
K9s were widely used in TV studios 
as Inexpensive substitutes for “studio” 
monitors. Sadly, its very complexity 
was also its downfall. It was the same 
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at the start of 


Part 2: By Keith Walters 


tralia 


old story —the more things you put in, 
the more things there are to go wrong! 
Nonetheless, a fully-working 66cm K9 
forms part of my “living museum”! 

The video drive to the picture tube 
used the “colour difference princi- 
ple” - ie, a high-voltage luminance 
signal was fed in parallel to the three 
cathodes, while separate R-Y, G-Y and 
B-Y signals were fed to the appropri- 
ate control grids. Although this was 
common practice with earlier all-valve 
colour TV sets overseas, the K9 was 
the only mass-market all-solid state 
design I am aware of that used this 
technique. 

Some time before this, Philips had 
decreed that the way of the future was 
highly “modular” chassis design, with 
most of the active circuitry contained 
in small plug-in units reminiscent of 
the “motherboard/expansion board” 
approach of PCs. You weren't sup- 
posed to try to repair them and none 
of the Philips circuit manuals included 
schematics of any modules used. 

The K9 used a large number of these 
modules and naturally they wanted to 
charge an arm and a leg for replace- 
ments! Fortunately, Kriesler (owned by 
Philips) used a similar module system 
with almost identical circuitry and pin 
layout but their modules were physi- 
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cally larger and meant to be serviced. 
More importantly, Kriesler included 
the module circuits in their manuals, 
which were “close enough” to the 
Philips ones! 

Like many of the other locally- 
made designs, the K9 also featured 
something else new and frightening: a 
switchmode power supply. Although 
all TV sets made these days (as well 
as VCRs and DVD players) use that 
technique, in 1974 this was something 
we'd only read about in English TV 
servicing magazines and then with 
reference to only one TV chassis — the 
Thorn 3000 series! 

When it's all said and done, the 
Philips engineers got it mostly right 
with the K9, since as far as the power 
supply and deflection systems go, 
modern colour TV sets are remarkably 
similar to the classic Philips design, 
albeit with most ofthe discrete transis- 
tors now packaged into ICs. The Aus- 
tralian version of the K9 was unusual 
in that, while the power supply itself 
was “hot”, it had an isolated secondary 
winding, which meant the rest of the 
chassis was “cold”. With the modern 
requirement for direct A/V inputs, 
this is standard practice now but the 
original Dutch version of the K9 had 
a hot chassis. 


The Kriesler models were basically 
very similar to the K9, although they’d 
dispensed with the colour difference 
drive and just used direct RGB drive 
to the tube. Kriesler also specialised in 
the manufacture of “prestige” models 
with elaborate teak veneer cabinets. 
Some of these cabinets were so good 
that a friend of mine used to make 
extra money “refurbishing” them for 
a large department store, basically by 
“retro-fitting” them with the innards 
of a modern plastic-cabinet TV! 


And now for something 
completely different... 

Then I suppose if you want to go 
from the sublime to the ridiculous, we 
also had the HMV C210. Unlike the 
K9, this was a veritable tour de force 
of dead-end design, in particular the 
use of a Thyristor-based horizontal 
deflection system. 

The story behind this technique is 
quite fascinating and not terribly well 
known. First of all, in most countries, 
the bulk of valve TV sets did not use 
power transformers, a tradition the 
manufacturers were keen to maintain 
with their solid-state designs. The 
valve heaters were connected in series 
directly to the mains through a suit- 
able “ballast” resistor and (usually) 
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the 200V or so main HT line was de- 
rived by half-wave rectification on the 
mains. (You may have read about valve 
radios being configured the same way 
in the vintage radio column). 

With any “conventional” horizontal 
deflection system, (ie, using either a 
pentode valve or a bipolar transistor 
as a 15,625Hz switch), there is an 
approximate 10:1 correspondence 
between the HT rail voltage used and 
the flyback pulse generated across the 
switching device. For example, a 100V 
supply rail will produce 1000V flyback 
pulses, 120V will produce 1200V fly- 
back pulses and so on. 

It’s no trouble to produce power 
valves with breakdown voltages of 
thousands of volts, so they could be 
run more or less directly off recti- 
fied 240V mains. In fact, most valve 
horizontal stages used a so-called 
“HT Boost” circuit where the input 
HT voltage was stepped up to 500V 
or so by the horizontal damper diode. 
This had a number of advantages but 
in particular, manipulation ofthe grid 
bias of the output valve allowed the 
boosted HT rail voltage to be regu- 
lated by a feedback loop, which both 
stabilised the width and filtered out 
any residual mains ripple. They were 
in fact an early form of switchmode 
power supply. 

Unfortunately, this approach is not 
possible with transistors. There is a 
definite technological brick-wall you 
run into with silicon which makes it 
impractical to manufacture transistors 
with breakdown ratings much above 
1500V, 

This means that the maximum sup- 
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Many of the early 
colour TV sets 

= were real pieces 

of furniture, built 
to quite high 
standards of 
joinery. This AWA 
set (sorry, AWA 
Deep Image Colour 
set — what ever that 
meant!) was typical 
of the genre. 


ply rail voltage is limited to around 
150-160V. This was all perfectly splen- 
did with the US 117V AC mains, since 
that voltage could be directly rectified 
and filtered to produce around 150V 
DC, which could then be regulated 
down to 110-120V, giving a comfort- 
able 1200V flyback. 

Thus most US and Japanese sets 
were “hot chassis” designs, often using 
a simple linear series regulator. 

With European 220/240V mains 
voltages, this was not possible. The 
raw rectified DC would be something 
over 300V; getting this down to 150V or 
so with a linear regulator at the typical 
current of 1A would give a dissipation 
of around 150W! Some manufacturers 
experimented with using two 1500V 
horizontal output transistors in series 
but this was a tricky and expensive 
option. 

The most common approach in 
Europe was to use a single thyristor 
as both half-wave mains rectifier and 
voltage regulator, which worked on 
much the same principle as a light 
dimmer. The thyristor simply held off 
conducting until the positive mains 
cycle had passed its peak and dropped 
back to around 170V or so. 

Although these worked well enough, 
the various electrical authorities 
weren’t too thrilled about the way 
they chopped up the mains waveform, 
and so the manufacturers, particularly 
those with a sizeable export market, 
began to look for alternatives. 

The Japanese for the most part took 
a pragmatic approach and simply fitted 
their European export models with 
stepdown transformers. This allowed 


them to retain their tried and proven 
series regulators and in fact, their Euro- 
pean designs weren’t all that different 
from their NTSC models. 

Philips, as mentioned earlier, went 
for the new-fangled switchmode pow- 
er supply, while others tried a more 
exotic approach, using a Thyristor- 
based horizontal deflection developed 
by RCA in the mid 1960s. 

The full operation of a Thyristor 
(SCR) based horizontal deflection 
system is extremely complex but es- 
sentially, the energy is fed into the 
deflection yoke during the flyback 
period, something in the manner of a 
Capacitor Discharge Ignition system. 
The yoke winding then essentially 
“coasts” through the visible scan 
period, using a network of switching 
diodes and a second SCR to produce 
an approximation of a sawtooth scan- 
ning current. 

In the 1960s, there was considerable 
doubt over whether it was even pos- 
sible to manufacture silicon transistors 
with a breakdown rating of much over 
500V, so for a while it seemed that the 
only practical way of making an all- 
solid-state colour TV chassis was to 
use a big (and heavy) mains stepdown 
transformer. 

RCA’s SCR horizontal deflection 
system was first demonstrated in 1967, 
as a possible solution to this problem. 
An unregulated +140V HT line derived 
directly from the 117V mains was fed 
to the flyback Thyristor via a saturable 
reactor, which basically formed the 
contro! element of an electronic regu- 
lator system. Without going into too 
many details, flyback pulses of about 
120V amplitude were applied to the 
horizontal deflection yoke, resulting in 
a peak-to-peak scan voltage of about 
24V. This operation is basically the 
reverse of that of a conventional line 
output stage. 

Although the system did work, 
it never caught on for a number of 
reasons. First of all, although the 
basic principle was simple enough, 
the actual circuitry needed was quite 
complex, requiring several large ferrite 
inductors and high-value polyester 
capacitors. 

Because of the very low scanning 
voltage used, the yoke current peaked 
at over 100A in large-screen sets, 
which meant extreme care was needed 
in manufacture to avoid dry solder 
joints, as the slightest resistance would 
result in major burn-ups. There were 
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also severe problems with “spooks” 
(line frequency harmonics) causing 
interference on the screen. 

Ironically, it was RCA themselves 
who finally sealed the fate of the 
original system, when in the late 
1960s their semiconductor division 
managed to produce power transistors 
with a 1500V rating, using a design 
not all that different from what is still 
standard today. US (and Japanese) 
solid-state designs thereafter tended 
to use bipolar transistors with a linear 
regulated power supply. 

However in Europe, the SCR line 
output stage was re-invented in the 
early 1970s, with a new three-SCR 
design. This also was designed to run 
from filtered but unregulated mains- 
derived DC (this time from 220-240V 
mains) but in this case, a special 
flyback circuit stepped this voltage 
up to somewhere between 450V and 
600V. The third SCR regulated this 
boosted voltage by bleeding a variable 
proportion of it back into the main un- 
regulated supply during the horizontal 
scanning period. 

The revised system worked on 
much the same principle as the ear- 
lier RCA one but because it applied 
higher voltage flyback pulses, a more 
conventional (cheaper) yoke design 
could be used. However, the Austral- 
ian HMV C210 would have to take the 
biscuit as an example of taking the 
worst features of two technologies and 
combining them! 

The C210 used the old-fashioned 
two-SCR design but they also used 
a switch mode power supply, which 
meant the main feature of the SCR 
design — the built-in voltage regulator 
function — wasn’t actually used! The 
lack of a boosted HT rail also meant 
that they had to revert to a special 
low-impedance scanning yoke, with 
all the inherent problems of heavy 
circulating scan currents, dry joints 
and so on. 

Worse still, for the switchmode 
power supply, they chose a peculiar 
self-oscillating design which, while 
economical to build, was barely good 
enough to drive a set with a conven- 
tional transistor horizontal output 
stage. SCR line output stages are noto- 
rious for occasionally drawing unpre- 
dictable and extremely heavy supply 
currents during start-up; in fact many 
sets that used them were equipped 
with mechanical circuit breakers as an 
afterthought! The C210 power supply 
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This 1975 26-inch Lowboy Thorn 9064 also boasted “twin hi fidelity speakers” 


and a quality timber cabinet. As with most sets at the time, it was VHF-only. 


was one of the least reliable on the 
market; it just couldn’t cope with that 
sort of hammering. 

To be fair, when the C210 chassis 
worked, it was quite a good set but 
they were hopelessly unreliable and 
easily the worst set on the Australian 
market in this regard. 

The new “Euro-version” three-SCR 
line output stage fared somewhat bet- 
ter but manufacturers very quickly 
dropped the technique, out of simple 
economics if nothing else! When it 
was all said and done, it was simply 
cheaper to use a switchmode power 
supply and a transistor horizontal 
output stage and a damned sight more 
reliable! 

But then a strange thing happened. 
Just when we thought the SCR line 
output stage had been relegated to the 
industrial bin of history, the Japanese 
cottoned onto the idea! After a fairly 
uneventful start with quite conven- 
tional designs, in 1975 Sharp started 
the ball rolling with a truly awful 
chassis called the C1831X. These were 
smart-looking little sets with state-of- 
the art 18-inch 110° inline-gun tubes, 
and performed very well. But after a 
year or so (presumably as the electro- 
lytics started to dry out), they started 
to fall over like flies. 

And they were just about unfixable! 
It was the same sad story as with many 
other SCR designs: you replace every- 
thing, and it still blows up at switch 


on! Apart from that, they had appalling 
chassis access, making them almost 
impossible to service in the home. 
From memory, I think they were the 
only colour sets we wouldn't accept 
under service contract! 

But to give them credit, Sharp 
quickly realised the error oftheir ways 
and went over to the tried and proven 
switchmode power supply/transistor 
line output system. 

However, just when we thought it 
was safe to go back into the workshop, 
National (now Panasonic) decided to 
have a go, or show Sharp how it was 
done, or something! 

It was the same story — plagued by 
dry joints, blown up by even slightly 
tired electrolytics and “spooks” on 
Channel 0. Well, the flirtation didn't 
last loo long there either and the SCR 
line output stage finally bit the dust! 

The C210 was such a disaster that 
HMV soon started selling fully import- 
ed British-made sets using the “Decca 
33” chassis. This had the distinction 
of being the only mass-market colour 
TV sold in Australia with valves in 
it! After their flirtation with “hi-tech” 
SCRs, obviously HMV weren’t about 
to take any more chances! 

Ironically, they were damn good 
sets! In a store display, the Decca 33 
would always stand out for picture 
quality and they were considerably 
more reliable than many of their 
all-solid-state competitors. This was 
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The C2201 was the first Rank Arena set available in Australia, along with the 
C2601. They were very successful and “The Bulletin” magazine reported that 
Rank Arena had 17% of the colour TV market in 1976. 


probably at least partly due to the 
fact that they were fitted with power 
transformers with a special winding 
that provided the exact voltage needed 
for the series heater string, rather than 
a dodgy dropper resistor. 

Their presence in the market also 
provided a handy source of valves for 
all the “odds and sods” colour TVs 
brought in to Australia by European 
migrants! 


The Thorn 4KA 


This chassis was almost as unreli- 
able as the C210 but at least there was 
a reasonable possibility of fixing the 
4KA and having it keep working long 
enough to get it out the door! 

I think the 4000 chassis would 
have to be a leading contender for the 
most over-designed set in television 
history! Admittedly, the K9 was a 
pretty complex beast but at least they 
mostly used common parts and they 
didn’t break down all that often. In 
fact, while there are quite a few K9s 
still working even to this day, I don't 
know of anybody who had a working 
4KA past 1990! 

The 4KA was the “Ocker-ised” ver- 
sion of the English Thorn 4000 chas- 
sis. The UK version had a live chassis 
and used a full-wave rectifier (ie, it 
was “hot” which ever way round the 
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mains Active and Neutral leads were 
connected). For Australia, they simply 
fitted it with an isolation transformer, a 
move which was adopted by a number 
of European manufacturers as the easi- 
est way to make their sets meet local 
safety standards. 

It’s interesting to ponder just what 
went through the designers’ heads 
when they came up with the 4000. 
Like most of the locally-made sets, it 
came with a choice of 56cm or 67cm 
110° picture tubes but unlike most of 
the other manufacturers’ offerings, 
these were a special RCA narrow-neck 
delta gun tube (which didn’t seem 
to work any better than the standard 
wide-neck Philips tubes). The match- 
ing deflection yoke was also from RGA 
and was originally designed for use 
with a Thyristor line output stage. That 
plus the fact that the 4000 uniquely 
had separate horizontal output and 
EHT generating transistors strongly 
suggests that it was originally meant 
to use SCRs in the horizontal deflec- 
tion section. 

The 4000 also had an incredibly 
comprehensive set of convergence 
controls, all brought out via a mon- 
strous cable to a paperback-book-sized 
hand-held control box that could be 
unclipped and brought round to the 
front of the set. Instead of the usual 


conglomeration of variable inductors 
and wire-wound pots, the controls 
were all thumbwheels similar to those 
on a pocket radio. They were clearly 
marked with their functions and were 
a delight to use when the thing was 
working properly which sadly, wasn’t 
all that often! 

Thorn had developed an unfortu- 
nate fixation with thick-film modules, 
which still live on today in the form of 
the ubiquitous “Sanken” audio ampli- 
fier modules. 

The notion was fine in theory: a re- 
sistor network could be formed onto an 
insulating ceramic substrate, trimmed 
with a laser, connecting wires, transis- 
tors and other components soldered 
on, and then the whole assembly 
dipped in epoxy. The idea was that 
complete circuit modules could be 
built this way and the heat-conduc- 
tive ceramic substrate would ensure 
that all the components were kept at 
the same temperature and so avoid 
thermal drift problems. 

There were several of these in the 
4000 chassis and they were all hope- 
lessly unreliable. Towards the end of 
the 4KA's production life, AWA-Thorn 
started substituting small circuit 
boards which were far more reliable 
but suffered horrendous thermal drift 
problems. The static convergence 
would often drift 5mm during warm- 
up! 

The 4KA also had tremendous 
problems with its chroma decoding 
circuitry. This must have started 
fairly early in the piece because the 
subcarrier oscillator and chroma 
processing circuitry were all located 
on a small plug-in board and several 
different boards were used, none being 
particularly reliable. 

[think the original idea was to have 
an elegant state-of-the-art two-chip 
colour processing system: a TBA395 
for the chroma processing and sub- 
carrier oscillator and an MC1327 for 
the decoder and output, but Thorn just 
couldn't get it to work properly. 

The 4KA was so unreliable that, in 
1975, following HMV’s lead, AWA- 
Thorn started importing British-made 
56cm and 67cm sets using the older 
Thorn 3500 chassis. Although this 
seemed like a huge step backwards 
for many, at least these sets with their 
antediluvian 90° delta gun tubes and 
strange transistor types were reliable 
and properly set up, they gave an ex- 
cellent picture. The Australian version 
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of the 3500, (dubbed the 3504) was fit- 
ted with an isolation transformer anda 
standard 13-channel VHF tuner. 

The above three models were prob- 
ably the most noteworthy/notorious. 
Most of the other brands simply be- 
haved themselves and so there’s not 
much to say about them really. That 
is, while there were certainly a lot of 
these sets sold, they were not, as the 
police might put it, “models of inter- 
est” to us! 


National 


National’s (Panasonic) first entry 
was a chassis known locally as the 
2000 (also “M4”), which appeared in 
several screen sizes and models. 

This chassis was actually the very 
first locally manufactured colour set 
I ever saw and I still have a work- 
ing 56cm sample in my collection! 
It seemed the Matsushita designers 
didn’t want to miss out on anything, 
since this chassis had a mains step- 
down transformer, an SCR voltage 
regulator and a bipolar transistor as 
an electronic filter, which sadly, were 
the only unreliable parts of these oth- 
erwise excellent sets. 

Our first reaction was one of abject 
horror when we saw how the chassis 
was constructed though, with quite 
poor service access! 


Pye 

For a home-grown effort, the Pye 
CT25 was quite well-designed and 
relatively trouble free and unlike many 
ofits “countrymen”, these sets tended 
to stay the distance. 

Unusually for a “Euro-centric” de- 
sign, it used a simple mains stepdown 
transformer and a Japanese-type series 
regulator for its 120V HT rail. Pye 
were also unusual in using an inline 
gun picture tube from the start; other 
manufacturers took a couple of years 
to catch up. 

Otherwise, there was nothing what- 
ever unusual about its circuitry, which 
is probably why so many of them 
lasted so long! 


Sanyo 

Another chassis that was “under- 
represented in crime statistics”, the 
Sanyo was another fairly conservative 
effort, with a simple linear regulator 
power supply using two transistors 
in parallel. 

There are still a few of these in 
operation today, although at some 
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One of the early Philips colour sets — this was taken from an advert at the time 
complete with the then-standard “simulated picture” disclaimer . . . did they 
think that viewers would complain if the yacht sail did not poke out of the top 
of the television when it was installed in their loungeroom? 


point they would be in need of a bulk 
electrolytic transplant! 


Rank Arena 


These sets were basically a locally 
assembled version of an NEC chassis. 
The story went that a consortium of 
local manufacturers was offered the 
choice of the British-designed “true” 
Rank chassis or a badge-engineered 
NEC chassis. Legend has it that they 
took one look at the British effort and 
took the NEC option! 

Although the NEC chassis worked 
reasonably well, construction-wise 
they were a bit of a mess, the earlier 
designs being pretty much an NTSC 
chassis with extra circuitry tacked on 
for PAL decoding. 

They were less reliable than most 
of the fully-imported Japanese sets, 
but they were cheap and cheerful and 
most customers were satisfied with 
their purchases, 

Their only real vice was that the 
insulation around their EHT triplers 
often used to fail without warning, 
unleashing a noisy fireworks display 
that traumatised many a snoozing 
household pet (and its owner!) 


The Japanese invasion 

To give the local manufacturers 
a sporting chance, Telefunken, the 
owners of the PAL patents, enforced 


a 6-month moratorium on the impor- 
tation of sets with screen sizes 51cm 
and under, until the actual commence- 
ment of full-time colour broadcasts in 
March 1975. 

As I said, we had good reason to fear 
an onslaught of cheap Japanese-made 
sets, in light of our experiences with 
their monochrome efforts! 

I was working for AWA-Thorn when 
the imports began and we were frankly 
left open-mouthed when the first 
container of 1000 AWA-branded (and 
Thorn) 34cm Mitsubishi portables 
duly arrived — not with horror but 
rather with amazement. Every single 
one of them worked! 

OK, a couple of them had purity er- 
rors that needed a touch of the degauss- 
ing wand and one or two of them had 
minor static convergence errors, but 
compared to what we’d been used to, 
this was unbelievable! With the 4KAs, 
as each shipment arrived irom Sydney, 
it had become standard practice to 
take them all out of their cartons, sit 
them on top, and let them run without 
antenna input for about two weeks! 
Out of every lot of 100, after the first 
day there’d typically be 10-15 blank 
screens (some of which responded to 
switching off and then on again) and 
an equal number of screens with snow 
some colour other than white! Each 
day, the number of duds was a little bit 
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A view inside a Ferguson set (actually a 7C06) of the period — they sure knew 





how to fit a lot in in those days! Of course, most of what you see in today's sets 
would be replaced by a couple of large ICs and a few other components. 


smaller, until eventually a week could 
go by without failures. Of course, then 
we’d go round plugging in an antenna, 
and the fun would start again! 

The story was the same with just 
about every Japanese import: for sheer 
reliability and price, the Japanese were 
simply unbeatable. If I] had to make a 
choice, I’d say that JVC gave the best 
all-round package of appearance, im- 
age quality, reliability and value for 
money. Apart from a couple of notable 
exceptions, you really couldn’t go 
wrong! 

Actually, “Dad’s TV” is a bit of a 
family joke that is a case in point. 
My father turned 70 in July 1975 and 
so my brother and I decided we’d go 
halves in buying him one of the new 
“AWA” 34cm portables. I actually paid 
the “dealer price” of $333, which in 
those days was a ludicrously low price 
for a working colour TV set! He was 
as pleased as punch and as he was 
bedridden a lot of the time. He didn’t 
expect to be with us much longer and 
so he kept remarking that the little set 
would “see him out!” 

However he got over that illness 
but true to his word, when he finally 
passed on 28 years later in September 
2003, aged 98, the set was still going, 
with the picture tube as good as the day 
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we bought it! What’s most remarkable 
is that it only ever broke down once in 
all that time (after 22 years). 

Recently I saw an identical set at 
a flea market for the princely sum 
of $5 and J bought it for spare parts. 
Would you believe that when I got 
that set home, I found it was also still 
in working order? After a few minor 
adjustments, it is also producing as 
good a picture as it did the day it was 
made — just like the 56cm version of 
the same chassis which I found during 
a council clean-up 10 years ago and 
fixed for a few dollars! 

There's another bit of irony here too. 
Many of the first wave of imported 
sets had the “instant picture” facility, 
where about 4V (“standby”) was ap- 
plied to the CRT heater while the rest 
of the set was off. This heater voltage 
was then increased to the normal 6V 
when the set was switched on. 

Grave concerns were raised as to 
the effect this “convenience” feature 
might have on the longevity of the 
picture tube cathodes, particularly if 
the set was to be taken under service 
contract. 

Well now we know! All of the sets 
Pve seen with tubes still in perfect 
condition after 30 years were the ones 
with this feature! Far from shortening 


the life of the cathodes, it seems to 
have done them a power of good! 


Bypass operation 


One of the weirder aspects of the 
Telefunken’s attempts to regulate the 
market via their control of the PAL 
patents was the “PAL bypass” fiasco. 

In 1968, Sony announced the devel- 
opment of their revolutionary Trini- 
tron picture tube. It certainly produced 
the best pictures available at the time, 
and Sony caused a lot of concern with 
their announcement that they would 
not be licensing the technology to any 
other manufacturer, presumably hop- 
ing to corner the market. 

However, in retaliation, Telefunken 
refused to issue Sony with a license to 
manufacture PAL receivers, effectively 
locking them out of the lucrative Eu- 
ropean market. Sony then announced 
that they had developed a chroma de- 
coder that didn’t actually infringe on 
the PAL patents, because it essentially 
turned the PAL signal into NTSC. 

The upshot of this was there were 
a few fully-imported sub-51cm sets 
imported into Australia before March 
1975, some by Sony and a few from 
Mitsubishi. Because they didn’t ac- 
tually use PAL decoding, they were 
prone to the “green faces” problem 
of NTSC, although properly set up, 
I doubt that too many people would 
have noticed the difference. 

However Telefunken insisted that 
these decoders did in fact infringe 
on the PAL patents, as they relied 
on certain characteristics of the PAL 
signal to determine which lines held 
PAL encoding and which held NTSC 
encoding. In the end, Telefunken re- 
lented, after experience with the US 
NTSC market showed that consumers 
weren't all that impressed with the 
Trinitron tube, not if it meant paying 
substantially more for the technology! 
Apart from that, neither the Sony sets 
nor the Trinitron tubes turned out to 
be particularly reliable, and even after 
the Trinitron patents lapsed, no other 
manufacturer seemed interested. It’s 
rather sad now after all this time to see 
“Badge Engineered” Sony-branded TV 
sets with ordinary tubes in them. 

One of the minor mysteries of all 
this carry-on cropped up when HMV 
started selling small Japanese-made 
“General” colour sets under the HMV 
and Healing brands. There was noth- 
ing particularly noteworthy about 
these sets except that they used a 
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sonic remote control! 


“weirdo” two-crystal PAL chroma 
decoder system that would almost cer- 
tainly have successfully sidestepped 
the Telefunken patents but they also 
used a perfectly standard PAL delay 
line system that most emphatically 
would not! It seems almost as though 
they changed their minds half way 
through! 


The beginning of the end 


The start of unrestricted importa- 
tion of cheap colour sets pretty much 
marked the beginning of the end for 
the larger TV service companies. When 
colour was first on the horizon, the 
local manufacturers began to work 
out warranty service deals with the 
service companies and prices were 
agreed and so on, but this was on the 
basis of the original estimates of colour 
set prices before the tariff cuts were 
announced. 

With their prices effectively cut 
in half, the manufacturers naturally 
wanted to halve the service contract 
prices as well — but of course, it doesn't 
work like that. For all practical pur- 
poses, the service cost was the labour 
cost, which remained stubbornly the 
same! 

The result was that most of the 
manufacturers decided it would be 
more cost-effective for them to provide 
their own service departments and 
that was how I came to be working 
for AWA-Thorn. Unfortunately, most 
of them badly overestimated the reli- 
ability of their own products, and so 
their service departments became 
hopelessly overloaded. The problems 
were massively complicated by the 
actions of certain smaller concerns 
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These two Toshiba sets from 1978 show just how far TV 
sets progressed in three years. The set at left was a basic 
VHF/UHF model, while the unit at right featured an ultra- 





who suddenly started offering cut-rate 
service contracts to some of the big 
retailers, who had no way of knowing 
that these outfits hadn’t spent a cent 
on staff training or upgrading their 
equipment. It was pretty much a case 
of “take the money and run”, leaving 
the manufacturers (ie, us) to face the 
angry customers. 

In the current climate of consumer 
protection laws for everything, it's 
hard to imagine what it was like back 
then. In those days it was perfectly 
normal for a customer to spend up 
to a thousand dollars on a colour TV 
set, have it fail the very first night, 
and then have to wait days or weeks 
for someone to even come and look 
at it! I had to make many a late-night 
house call with a 4KA chassis on the 
back seat of my car! 

Of course, with the wafer-thin profit 
margins involved with the new cheap 
imports, the importers/manufacturers 
were obviously keen to screw an even 
lower service contract price out of the 
service companies, which was general- 
ly greeted with statements like “Yeah, 
right!” This was well before anybody 
realised how reliable the Japanese sets 
actually were. If the service compa- 
nies had known that, they could have 
cleaned up with low-price contracts on 
sets that never broke down. 

So in the end, the importers realised 
that it was probably going to be cheap- 
er to simply keep a supply of spare sets 
on hand for replacement purposes or 
spare parts, which is pretty much the 
practice today. 

By the early 1980s, TV set manu- 
facture had pretty well ceased in Aus- 
tralia, although some manufacturers 





maintained a “screwdriver industry” 
presence, basically assembling some 
of their larger models locally from 
fully imported components. The ar- 
rival of VCRs and things like personal 
computers revived the fortunes of the 
servicing industry to a certain extent 
but slowly it regressed to the “Mom 
and Pop” style of independent opera- 
tors typical of the 1950s. 

Much the same thing happened in 
New Zealand, incidentally, although 
things happened a little differently 
there. 

What used to be one very large 
service organisation with branches in 
most ofthe larger towns, became a sort 
of “McDonalds franchise” operation, 
with independently owned branches 
supplied by a centralised parts buy- 
ing agency. 

It’s hard to know where the future 
lies. In this era of $95 34cm portable 
TVs, $98 VCRs, $50 DVD players and 
$495 2.5GHz PCs, obviously it’s going 
to be a lot cheaper to throw things 
away than get them fixed. 

Nonetheless, as “Serviceman’s Log” 
can attest, people are still sometimes 
willing to pay an over-the-top price 
to get something fixed, purely on the 
basis of: “well, I know how to operate 
that set!” 

Organisations like WES Compo- 
nents do a sterling job of keeping small 
servicing companies in business, com- 
bining an enormous parts inventory 
with fast delivery. It’s truly amazing 
what you can still get parts for! 

Having said that, my local electronics 
repair shop has just closed down for 
good and that’s something that’s occur- 
ring far too often these days! sc 
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Tempest tortures Turkish Teac 


Lightning can cause all sorts of damage to a 
TV set and fixing the problems is sometimes 
a complicated process. It gets even more 
complicated when you have to reprogram 


the EEPROM as well. 


I was called to Andrew Twist’s 2002 
Teac CTW3250S (using the Turkish 
Vestel 11AK19PRO chassis), which 
was dead. 

This is a 76cm widescreen TV and 
I knew that if the fault wasn’t simple, 
it would have to go to the workshop. 
And that would be difficult consider- 
ing the size of the small hatchback I 
was driving. 

Apparently, Andrew had decided 
to switch the set off and disconnect 
it from the mains just as a storm was 
beginning. However, before he could 
get to the set, a nearby lightning strike 
did the job for him! 

I removed the back and checked the 
power supply. Ironically (and typically 
these days), the 3.15A mains fuse 
(F801) hadn’t failed but R817 (2.2Q, 
5W) had. The bridge rectifier was OK 
but FET Q802 was short circuit. 


Items Covered This Month 


Teac CTW3250S TV set 
(Turkish Vestel 11AK19PRO 
chassis) 


Teac EU-80ST TV set (Vestel 
11AK19) 


Sanyo CP14SR1-50 TV set 


(AC5-G14 chassis 


Panasonic Series ll Inverter 
Microwave Oven NN-T790SF 


Panasonic TX51P800H Rear 
Projection Television (chassis 
GP1VP) 


Orion 32 DVA TV set (T7800 
PRO Series chassis) 
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Because this FET is DC-coupled 
to IC802 (MC44604P), the question 
was had that also blown, along with 
anything else? 

Anyway, that was as far as I was 
prepared to go in Andrew's home. 
And having informed him of the facts, 
I suggested that he contact his insur- 
ance assessors. 

Unfortunately, he had been going 
through a rough trot and was only 
just beginning to get back on his feet. 
He wasn’t insured and really couldn’t 
afford to spend any money. Instead, he 
simply paid for the service call and 
told me he would wait until he could 
afford to have it fixed. 

Three months later, he finally 
dropped the set around to the work- 
shop. Unfortunately, luck hadn't been 
on his side during the storm. Not only 
had the control IC been destroyed but 
also D827 (BA159) which connects to 
the source of the FET. 

This was rather puzzling. D827 is in 
series with D826 and both are identical 
BA159 diodes but only D827 had short 
circuit. I cannot really imagine why- I 
guess it’s just part of the rich tapestry 
of life and chaos theory. 

After replacing D827, the power 
supply came on but was now pulsating 
slowly, with a low output. In addition, 
the red LED wasn’t lighting. I checked 
for shorts in the six secondaries but 
could find none. 

Next, I turned my attention to the 
+150V rail to the line output stage, 
where I checked D816 BYM26D (now 
BYM36D), the line output transistor 
Q605 and transformer TR602 (which 
was unlikely to have failed in this 
instance). I then shorted Q605’s base 
and emitter and hung a 60W globe from 


its collector to ground. However, this 
globe merely blinked gently when the 
power was applied. 

Further checking showed that there 
were low pulsating outputs on all the 
rails, even when I disconnected them 
one at a time. This meant that it was 
time to take a close look at the control 
circuitry in the switchmode power 
supply and at microprocessor IC501 
— in particular, the circuitry to pin 22 
(ST-BY) and pin 33 (RESET). 

The supplies to the microprocessor 
are 3.3V and 2.5V and both these were 
extremely low. Disconnecting the links 
to the microprocessor brought these 
voltages up but still there was no life. 
Furthermore, shorting one side of 
R831 to ground should turn the power 
supply on from standby but it made 
no difference. 

Next, I checked the optocoupler and 
its control IC zener (TL431), as well as 
1C804, C818, C704 and C829. However, 
I wasn’t really getting anywhere. 


Biting the bullet 


It was time to bite the bullet and 
replace microprocessor IC501 and the 
EEPROM (IC502). This was all rather 
confusing, as the service manual lists 
not one but two different part numbers 
— neither of which bore much resem- 
blance to the one fitted in the set, the 
one on the circuit diagram or the ones 
supplied. I tried them one at a time 
until I found, naturally, that the most 
expensive part worked! 

I now had some control of the 
set. The red LED would come on in 
Standby and flash four times when 
the set was on and I could do this 
with the remote. The voltage rails were 
up a little as well, especially the low 
2.5V, 3.3V and 5V rails. However, the 
150V rail was still pulsating around 
the 80V level. 

Well, where to next? There was 
only the line driver and the jungle 
IC (C401) left. The latter device is 
a TDA88441NZ, a big 56-pin device 
with high-density pins. I had already 
checked the voltages into this IC and 
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the clock crystals, so it now had to be 
changed. 

Replacing this IC finally brought 
the set to life, with picture and sound, 
but the geometry and picture were 
all over the place. Just in case I had 
misdiagnosed, I refitted the old micro 
and EEPROM which were socketed 
but it was obvious that these had been 
destroyed. 

Now all I had to do was reprogram 
the EEPROM. First, you have to get 
into the Service Mode by pressing 
the blue INSTALL button and then 4, 
7, 2, 5 and go to the Options menu. 
Once again, the inadequate service 
manual (which, I might add, lists the 
CTW32506 as an 11AK19P3 — not an 
11AK19PRO as written on the back of 
the set — and the CTW32505-1 as an 
11AK33) does not have a list of option 
codes for each model, Instead, it has a 
list of 60 options with eight bits each 
and you have to work out what is ap- 
propriate for your TV. 

Fortunately, or unfortunately, op- 
tions 30-37 and 39-49 are missing, so 
what do you do about these? And the 
manual refers to each bit as having 
a value of 1, 0 or X — X presumably 
being “I’m not sure?” (many of the 
choices you have to make from this 
total lack of information would surely 
come under this category). The only 
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thing is, the TV won’t let you put in 
X as an option. 

For example, Option @, Bit B4 Akb 
= 0 ) JOx02) Hue B6 (Black Current 
Stabilisation)? and Option 01 Bits B7 
& B6 Forf = Fors = 1 (Forced Field 
frequency auto) (50Hz when line not 
synchronised)? 

As you can see, it’s not easy to make 
decisions based on these criteria! 
However, I did the best I could, making 
intelligent guesses, before moving onto 
the adjustment menus. Here we now 
have 65 controls to align for 4:3, 16:9, 
Cinema, Sub-title and Super Zoom set- 
tings, again with no real specification 
to compare with. 

Ironically, you cannot use a colour 
bar generator connection to an AV 
input as AV is not selectable in the 
Service Mode. Instead, you have to 
tune it in first on an RF channel and 
store it as a program number. For each 
of the aspect ratios, it doesn’t make it 
clear whether you need a generator 
that can give signals other than 4:3, 
nor does it make it clear whether and 
by how much you must overscan the 
picture. 

By trial and error, I managed to get 
what I thought was the correct geom- 
etry for each size but found the S-cor- 
rection (adjust 14, 26, 37, 48 and 59) 
made no difference and I assume that 
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Vertical Slope (adjust 14, 25, 36,47 and 
58) means Vertical Linearity and that 
EW Parabola Width (adjust 18, 29, 40, 
51 and 62) means pincushion. 

When it came to setting up “Y” delay 
for SECAM, NTSC and others, as well 
as IF-PLL negative adjustment with 
PLL tuner, I chickened out and left 
the default values that were already 
there. Adjust 03 is AGC and was set to 
015. After that, I tuned in all the local 
stations and was quite happy with the 
results while it was on test. 

Andrew managed to con me into 
redelivering the set and reinstalling 
it. No sweat —I felt that this shouldn’t 
be too difficult. All I had to do was 
retune the NEC VCR and connect his 
Foxtel box. 

It all initially went well, despite 
the millions of stairs and the hassle of 
moving his other 68cm set out of the 
way. However, when it came to tun- 
ing the set, I ran into all sorts of grief. 
I selected the Foxtel MENU setting 
so that I could easily identify it and 
that went into the pre-tuned VCR (on 
which I also selected its own menu) 
and into the Teac. 

I was expecting it to come up in two 
places on the TV and sure enough, 
it came up fine on Ch65 for the VCR 
(too close for comfort for Channel 
10 on UHF Ch66) and Ch55 for the 
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Foxtel. However, when I turned off 
the menu, the picture was shocking, 
with severe herringbone patterning on 
both locations. 

Andrew kept assuring me that all 
had been perfect before and that the 
reception was also perfect on the 
temporary set he had been using. The 
only thing I could think of was that 
perhaps the AGC hadn’t been set cor- 
rectly and that it might be critical in 
this location. 

I went back into the Service Menu 
and spent what seemed like hours 
messing with the tuner options and 
adjustments ~ all to no avail. In the 
end I did the “De Bono thing” and 
thought laterally — if the tuner/tuning 
is crook, connect everything via the AV 
sockets. This meant supplying extra 
AV leads and a SCART adaptor — but 
it was worth it if would save time to 
fix the fault. 

Well, I did that but Foxtel was still 
showing a terrible picture. But why? 
Well, the first thing I noticed was 
that the simple blue and white menu 
was fine. It was only while actually 
watching Foxtel Ch13 that the problem 
occurred, so I changed the channel 
and found that almost 90% the other 
channels were perfect. It had to be a 
cable fault! 

Luckily, Andrew rarely watched 
Ch13 and someone must have selected 
it by chance. Anyway, he was delirious 
and so was I that at last I was out of 
this particular nightmare. 


Another Teac 


Later that week, I was forced into 
attending (for political reasons, to do 
with Mrs Serviceman) a Teac EU-80ST 
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(Vestel 11AK19) for another client. 
This was dead and stuck in standby, 
with the red standby LED on and no 
other functions working. 

As luck would have it, the 80cm 
set was wedged into an entertainment 
centre that had to be unscrewed before 
it could be moved! I can’t tell you 
how much I didn’t want to be there 
but there are times when you just 
have to do jobs you don’t want to do, 
whether you like it or not (it’s called 
appeasement)! 

Anyway, after a struggle, the client 
and I eventually managed to disman- 
tle his elaborate entertainment centre 
console and place the TV on a coffee 
table. I then removed the back and 
took a “peek-a-boo” inside. The first 
thing I noticed was that, despite the 
furniture looking pristine, the cabinet 
of this 4-year old TV had been badly 
scratched. 

When I looked at the chassis, I 
also noticed a large number of cracks 
in the PC board that someone had 
bridged with jumpers. Faced with this 
evidence, the client finally cracked 
(excuse the pun!) and admitted that the 
set had been dropped some time ago 
—butit had been working perfectly for 
avery long time since (where does Mrs 
Serviceman pick up these people’). 

He also admitted that the front con- 
trols had not been working for a very 
long time. However, the remote was 
fine so he hadn’t worried about this. 

Well, careful examination of the 
main chassis and the front control 
board, which also carried the infra- 
red remote control receiver, showed 
that plug PL502 had a series of very 
bad dry joints. I resoldered these and 


— hey presto — the remote control was 
back in business and the set could be 
switched on again. The front control 
buttons still couldn’t be used but I 
didn’t care (it was probably due to 
a hairline crack). After all, the client 
was happy and if he was happy, Mrs 
Serviceman would be happy and per- 
haps I would get something special for 
dinner that night! 


Microwave ovens too! 

Our amazing technician Michael 
was telling me about an interesting 
problem he had with a Panasonic 
Series II Inverter Microwave Oven 
NN-T790SF. 

This problem involved the display. 
When the START button was pressed, 
the word prompting display would 
sometimes show “Welcome to Pana- 
sonic”, as though the power had been 
switched off and the microprocessor 
reset. 

He traced this to the mounting screw 
for PC board 4W7QPT, which had 
failed to make a good ground connec- 
tion. The circuit diagram shows pin 
2 (centre) of plug CN4 as an alternate 
ground lead (yellow) but, in fact, the 
matching pin hadn’t been fitted to the 
PC board in the factory. The fix was to 
cut and solder the yellow lead directly 
to D27 instead. 


Stubborn Sanyo 


Sometimes, the problems I encour- 
ter are straightforward and sometir 
they are extremely complex, Ur 
tunately, when a set first comes 
you can never tell which category us 
problems are going to be in. i 

Recently, I had a “newish” Sany: 
CP14SR1(G)-50 {AC5-G14 chassis) 
come in with the complaint that there 
was no colour when a DVD or VCR was 
plugged into it. Well, straight away, I 
thought that this was going to be easy 
— the wrong colour format must have 
been selected for the AV input. 

I pressed the Menu button, picture 
and tuning menus but nowhere could 
I find a system menu. OK, this isn’t 
unreasonable — after all, this is only 
a cheap 34cm portable so perhaps it 
doesn’t have this feature. 

Next, I had a good look for dry 
joints, especially around the crystal, 
and looked for a reference oscillator 
control that might be slightly out. I 
couldn’t find anything. 

Eventually, I noticed that if Iran my 
fingers down the pins of the jungle IC 


siliconchip.com.au 


(1C201, LA76818A), the colour appeared but I couldn’t 
pinpoint the problem, In the end, I assumed that it was 
probably the IC, sol ordered anew one. I fitted it as soon as 
it arrived but “quelle horreur”! — there was no change! 

A service manual for this chassis had been ordered at 
the same time but I could find nothing in it that gave me 
a clue. The oscilloscope showed the full colour waveform 
arriving on pin 42 of the chip and the reference oscillator 
was spot on. 

Fortunately, by mistake, an instruction booklet had also 
been supplied with the Service Manual. And page 17 (near 
the very back) had the solution! 

What you have to do is select the AV input and then 
the RECALL button on the remote control. This button 
is marked with a symbol of a TV screen and a bar in the 
bottom righthand corner and it reveals an AV system 
menu offering AUTO, PAL and NTSC. Of course, NTSC 
had been selected and changing this to AUTO fixed the 
colour problem. 


Husband bashing 


A husband and wife were having a domestic dispute that 
began to get a bit out of hand. In frustration, she picked 
up a glass and threw it at her husband (as you would 
expect} and naturally he ducked. The glass continued 
its trajectory unhindered until it came into contact with 
their brand new Panasonic TX51P800H Rear Projection 
Television (GP1VP chassis). It hit the middle of the set's 
130cm diffuser, severely cracking it. 

The diffuser is made of two layers: a front lenticular 
lens that’s worth $300 and a rear Fresnel lens that’s worth 
$400. Add in an extra $220 for the labour charge and... 
OUCH! 

Anyway, they lived with this for a while until the set 
blacked out into Service Mode, with the red LED flashing. 
This problem was even more severe. The red picture tube 
had been broken in two when the EHT arced through the 

ak and onto the deflection yoke winding. Fortunately, 

æ latter items could be fixed under warranty but 
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‘2nd Generation Low Cost 
USE Data I/O Module 


Need to get data into or out of a USB port? Here’s what you need 


®24 independently programmable Input/Output pins grouped 
Into 3 ports. @ Single module high-speed digital Input/Output 
solution. 0 Up to 128 modules can be connected to a single PC 
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they had to cough up just under a grand for the diffuser 
lenses! 


Dead Orion 


A dead Orion 32 DUA TV set (T7800 PRO series chas- 
sis) was delivered to my workshop without its instruction 
booklet or remote control, which I always request for 






Bring your PICAXE project along (complete, or even incomplete if you’re looking 
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Serviceman’s Log - continued 





Il SPENT A LOT OF TIME 
ANALYSING & MEASURING THE 
ABL (AUTOMATIC BRIGHTNESS LIMITER) 


CARCUIT 


obvious reasons. The fault was fairly 
easy to diagnose — the line output tran- 
sistor had gone short circuit due to an 
arcing flyback transformer. Both were 
replaced but on switch-on, there was 
just a black screen with the program 
number “PO2” displayed and “Child 
Security Active”. 

I couldn’t get into the menu to un- 
lock this as only the remote control 
works in this mode. That meant a 
delay of a couple of days while I con- 
tacted the client, to ask him to drop 
the remote in. 

When I finally got the remote, I 
found I could activate the menu and 
go to child safety but I still couldn’t 
remove the message. It was only when 
I went I went into the service mode 
(press menu and —vol and switch on 
with the remote control) and entered 
the VG2 set-up that I saw “error” next 
to it. Adjusting the screen control of 
the flyback transformer changed this 
message from “increase” to “OK” to 
“decrease”. Leaving it on “OK” finally 
removed the “Child Security Active” 
message. 

It’s easy once you know why and 
how! 


An expensive repair 

A dead Sony KV-PF21L70 (BG-3S 
chassis) was brought in and I immedi- 
ately thought “piece of cake”. 

Its line output transistor (Q511, 
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28D2578-CA) was short circuit. I 
replaced it, resoldered the line drive 
transformer (T501) to eliminate any 
potential dry joints and checked C528 
which is across transistor Q511. I then 
switched the set on, thinking that that 
would be the end of the matter. 

So much for my confidence — the 
new (and rather expensive) transistor 
failed again and I was back to square 
one! 

This time, I removed the flyback 
transformer (T503) and checked it 
with a shorted turns tester. It checked 
OK but just to be sure, I substituted 
a flyback transformer from a similar 
set with a broken tube. I then shorted 
out the base and emitter terminals of 
the line output transistor and hung a 
60W globe on its collector, along with 
a DVM. 

When I applied power, the globe lit 
and the DVM measured +135V. I then 
touched the CRO probe on the collec- 
tor of line driver transistor Q506 and 
momentarily saw a good waveform 
appear. 

Suitably encouraged, I removed the 
globe and the base-emitter short from 
the line output transistor, attached the 
CRO probe to its collector and set the 
DVM for maximum hold on the 135V 
rail. Once again, the set tried to fire 
up but after an initial rush of static, it 
immediately died. The second replace- 
ment transistor had also failed. 


Both the waveform and voltage were 
correct, so I checked for shorts on the 
secondary of the flyback transformer, 
replaced the transistor again and tried 
another deflection yoke. This third 
transistor also failed when power was 
applied. 

By now I was beginning to feel 
that excessive EHT was killing these 
expensive transistors. I had already 
used up my entire stock, so I switched 
temporarily to cheaper BU2508DF 
transistor equivalents. 

Unfortunately, the failed start-ups 
were also causing further damage. 
D504 and Q505 (an IRF614 FET in 
the east-west circuit) had gone short 
circuit and IC301 CXA21395 jungle 
had also been damaged. This latter IC 
is extremely expensive, costing just 
over $110. 

Even worse, I still Ihadn’t got within 
cooee of solving this but my pride 
wouldn’t let me stop. As a last-ditch 
effort, I started removing and checking 
all the capacitors in Q511’s collector 
circuit. Fortunately, the third one I 
checked, C538 (8.5nF), was faulty, 
measuring just 1nF. This is a critical 
capacitor and as the EHT is inversely 
proportional to its value, it’s a won- 
der the tube hadn’t been damaged by 
flashover. 

I fitted anew capacitor and switched 
on with some trepidation. This time 
the picture and sound came on per- 
fectly. However, I wasn’t completely 
out of the woods because there was 
still one more fault. 

On high-contrast pictures (ie, high 
beam current), the picture would pull 
to the left and the set would switch 
off with the red LED flashing twice, 
denoting overcurrent protection. The 
self-diagnosis showed errors 002, 003 
and 004 as all being 001. 

I spent a lot of time analysing 
and measuring the ABL (Automatic 
Brightness Limiter) circuit, especially 
D315, D316 and Q312, before finally 
concluding there was nothing wrong 
with it. Eventually, I realised that it 
was a protection fault and that Q604 
and Q503 were being switched on. 

It was then that the penny dropped 
— R615 (1.2Q) had gone high due to 
the repeated excessive current being 
drawn by the short-circuit horizontal 
output transistors. I replaced it and 
this time the set performed correctly 
— but was this all really worth it? 

Oh, well — you win some and you 
lose some. sc 
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Programming bigger PICs? 


SILICON CHIP published a Portable 
PIC Programmer back in September 
2003 and it continues to enjoy popu- 
larity. However, itis limited to 18-pin 
PICs. 

What if you want to program a 28- 
pin or 40-pin device such as the larger 
PICs now becoming quite common? 
We described a small circuit in the 
article which showed you how but 
Altronics’ Cameron Costigan has taken 
this one step further by designing two 
separate add-on boards based around 
Peter Smith’s original Portable PIC 
Programmer design. 

Both kits retail for $24.95 and in- 
clude a bonus PIC chip. The 28-pin kit 
(K9506) includes a Pic16F767 while 
the 40-pin kit (K9507) has a Pic16F877. 
Each board has a universal Zero-Inser- 
tion-Force (ZIF) socket, which means 
that you can program both narrow 


and wide-spacing 
PICs. 

The Altronics 
Portable PIC Pro- 
grammer Kit 
(K9505) itself 
includes a fully 
pre-made DB9 
cable, 18-pin 
ZIF socket and a 
Pic16F84A. 

Construction is | 
very straightfor- 
ward as there are 
only four parts to 
solder to the PC 
board. 

For this month only, you can get all 
three kits (the original Portable PIC 
Programmer and both add-on kits) 
for $79.95, a total saving of almost 
$30.00. 





Melbourne PICAXE fair 

Following the success .ot the Sydney 
PICAXE fair, Microzed's Bob Nichol has 
decided it's time for Melbourne to have 
a go. The Melbourne PICAXE fair will be 
held at Victoria University, Ballarat Rd, 
Sunshine on Saturday, April 30th from. 
10AM to 4PM. 

“While | was very happy with the 
attendance at the Sydney fair, a lot of 
people said that they couldn't make it on 

a weekday,” said Bob. “So the Melbourne 
fair will be on a Saturday.” 

_ Microzed expects a similar range of 


fair, along with more than a few PICAXE | 
specialists. e | 

Anyone with a PICAXE projecti is invited 
to bring it along, even if it is unfinished, | 
and show it off. There is a prize for the | 
best PICAXE project. 

At time of going to press, “Mr PICAXE”, 
otan Swan, from Massey University in NZ, 
was trying to adjust his impossible sched- | 
ule to allow him to come to Melbourne. 


| | Microzed 
PO Box 634, Armidale NSW 2350 


| Website: WWW. microzed. com.au 
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Altronics Distributors 

Box 8350, Perth Business Centre 6849 
Tel: 1300 797 007 Fax: (08) 9428 2187 
Website: WWW. altronics. com.au 


Text/graphics on VGA monitor — without a PC 


To display text and graphics on a 
VGA monitor you need a PC with a 
video card, correct? 

Until now, yes. But there are many 
applications where you want the text 
and graphics but don’t want to lug a 
PC around to drive it. 

4D Systems has come up with rather 
clever module called MicroVGA which 
enables text and an unlimited variety 
of graphics to be generated from a host 
microcontroller or embedded device 
with RS-232 output. Of course, this 
also includes the vast majority of PCs. 
The baud rate is auto-detected. 

The signal generating circuitry can 
output in up to 64 colours, setting not 
only text and graphics colours but also 
the screen background colours. You 
can address the full ASCII character 
set. Once set up, there is no need for 
the source to remain connected. 

Typical applications include a wide 
variety of consumer display and infor- 
mation systems, process and industrial 





control systems; in fact just about 
anything where text and graphics need 
to be delivered. Contact 4D Systems 
for more information or a PDF of the 
manual, 


Tel: (02) 9673-2228 or 0433 198 874 
email: atilla@4dsystems.com.au 
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Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty ttal 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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Jaycar’s WIFI Spy finds hotspots, hidden cameras 


There are huge numbers of WiFi 
hotspots (802.11 wireless LANs} 
around these days and finding them is 
often as simple as walking around with 
your notebook computer searching for 
wireless LAN activity... 

But who wants to walk around the 
streets carrying an open notebook? 
Jaycar Electronics have a much sim- 
pler way with their new WiFi-N-Spy 
Finder. 

It’s tiny enough to fit in the palm of 
your hand (it even has a lanyard so  ' 
you can wear it around your neck) and 
when it finds either a WiFi hotspot or 
RF-equipped surveillance camera it 





lights up and beeps. 
Of course, the WiFi-N-Spy can’t 
tell you any more than the fact that 


there is a hotspot/camera present but 
you can then decide if you want to 
further investigate the source (eg, to 
determine ifis open access or WEP, etc 
encrypted) by opening the computer 
and searching it out. 

The WiFi-N-Spy retails for $39.95 
(Cat XC4885) and is available from all 
Jaycar Electronics stores, resellers or 
through their web techstore. 


Contact: 
Jaycar Electronics 

“1PO Box 6424, Silverwater NSW 1811. 
Tel: 1800 022 888 Fax: (02) 9741 8500 
Website: www.jaycar.com.au 








DIY Amplifier Sh panels 


Design Build Listen, 
the Kiwi makers of ez- 
Chassis pre-punched 
cabinets for DIY ampli- 
fier builders, have an- 
nounced a raft of new 
cosmetic options. 

These will help DIY 
enthusiasts to build| 
the amplifiers of their $ 
dreams. Moving beyond 
“any colour you like as 
long as it’s black” ez- = <> 
Chassis panels are now (e 
available in anodised 
silver or gold. 

Wood panels are also | 
offered for front or side 
panels, supplied ready 
for oiling or staining. 

Finally for the 
DIY enthusiast who 
is proud of their 
handiwork, clear 
acrylic top panels 
are available. 
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How many times have vou wanted to access a company’s 
websile bul cannot remember their site name? 
Here's an exciting new concept from Siticon Cri: you 









Contact: 

Design Build Listen 

PO Box 5415, Dunedin, New Zealand 
Tel/Fax: +643 477 3817 

Website: www.designbuildlisten.com 





can access any of these organisations instantly by going to 
the SILICON Crop website (siliconchip.com.au), clicking on 
WeBLINK and then on the website graphic of the company 


vowre looking for, H's that simple. 
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iF itsi BTX form-factor PC released 


Hallmark Computer International Pty Ltd has released of 
Viewmaster Advantage 6000 Series, a high-performance desk- 
top computer claimed to be the first to take advantage of Intel’s 
latest Balanced Technology Extended (BTX) design concept. 

The BTX design concept greatly improves the cooling 
efficiency and significantly reduces the noise of the entire 
system. 

The user of today wants a faster and faster machine in a 
smaller and smaller chassis. In reality, this causes a higher 
and higher thermal envelope, which ultimately results in 
premature failure of components. 

Acoustically, a typical classroom is rated at 45dBA; a quite 
office at 40dBA. Given that a decrease of 3dBA means that the | 
volume has halved, the 30dBA approximate level produced | 
by the Viewmaster Advantage 6000 series BTX system equates 
to about a 90% noise reduction of the quietest office. 

BTX aligns the hottest components — CPU, chipset and 


| graphics controller such that they are cooled by the front-to- 


back airflow produced by a single large, slow RPM fan that | 
also acts as the CPU fan. 
The result is a de- | Contact: 


sign which no longer | Hallmark Computer International 
PO Box 5415, Dunedin, New Zealand 
Tel/Fax: +643 477 3817 

Website: www.hallmark.com.au 


chipset, graphics card 
and chassis fans. 
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Al QUESTRONIX we specialise in conversion, 
| switching and distribution equipment for VGA, 
video and audio, We have been serving the 
audiovisual industry. as wali as pro, semi-pro and 
domestic a-v equipment users since 1988, As well 
as being a 100% Australian manufacturer we also 
| importa range of innovative and interesting Items. 


QUESTRONIX 
Tol: (02) 4343 1870 Fax: (02) 43412795 
WebLINK: www.questroni.comau _ 


Our website is updated daily, with over 
5,500 products available through our 
secure online ordering facility. 
Features include semiconductor data 
sheets, media releases, software down- 
loads, and much more 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 


WebLINK: www.jaycar.com.au 
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Compact wind speed 
and direction display 


A new wind speed and direction 
display from Amalgamated Instrument 
Co Pty Ltd (AIC) shows wind direction 
is on a circular LED display, while 
wind speed, scaled to desired units 
(m/s, km/h, knots, etc) is indicated in 
a 5-digit LED numerical display. 

The entire unit is housed in a 1/8 
DIN panel mount enclosure (bezel size 
96mm x 48mm) with IP65 environ- 
mental protection options available. 

Wind sensor input can be in either 
a 4-20mA format or NEMA serial data 
stream, 

Wind direction can be displayed as 
degrees on the numerical display as 
well, at the push of a button. 

The display includes alarm annun- 
ciators for quick warning of “out of 
line” situations. 

This unit is ideal for applications 
where an accurate, easily visible dis- 





Ah! Three into one does go! 


With a home theatre setup or even 
a reasonable selection of video/audio 
devices and games, it seems that you 
are always plugging and unplugging 
leads these days to watch/listen to 
what you want! 

This A/V switch box from Micro- 
gram can switch three different devic- 
es (3 in, 1 out) with lots of connectors 
including optical audio, so its perfect 
for switching between DVD's, satellite 
receivers, pay TV, games consoles, 
CD’s and other digital audio/video 
equipment. 

It is really well built and has a 
remote control, so you can switch 
programs from your armchair! 

Each channel has S-VHS, compos- 
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play is required and where space is at 
a premium. 


Contact: 


5/28 Leighton Pl, Hornsby NSW 2077 
Tel: (02) 9476 2244 Fax: (02) 9475 2902 
Website: www.aicpl.com.au 





ite, audio and optical audio inputs 
to a single output also with S-VHS, 
composite and optical audio. Recom- 
mended retail price is $149.00 


Contact: 

| Microgram Computers 

| 1/14 Bon Mace Cl, Berkeley Vale 2261 
Tel: (02) 4389 8444 Fax: (02) 4389 8388 
Website: www.microgram.com.au 








Greener chips from 
Linear Technology 


Linear Technology Corporation, a lead- 
ing supplier of high performance analog 
integrated circuits, has announced that all 
of the company’s products are available in 
lead-free versions as an ordering option. 

This is part of the company’s commit- | 
ment to meeting the European Communi- 
ty's Reduction of Hazardous Substances 
(ROHS) guidelines and represents the 
latest step in Linear Technology’s ongoing | 
commitment to excellence and leadership 


| in protecting the environment. 


After evaluating various lead-free 
alternatives, Linear Technology selected 
matte tin as the optimal plating for tead- 
free products. The company believes that 
this provides the best drop-in replacement 
since it has the lowest reflow temperature 
of the lead-free alternatives, has excellent 
solderability performance and provides 
excellant quality and reliability. 

In order to ensure a smooth transition 
for customers, Linear Technology will 
continue to offer solder-plated products as 
well, with unique part numbers for both the 
lead-free and solder-plated versions. 

In addition to offering lead-free plat- 
ing, Linear Technology will also provide 


| by mid-2005 an improved plastic mold 


compound that eliminates antimony 
trioxide and elemental bromine for a 
more environmentally-friendly packag- 
ing alternative. The company’s goal is to | 
replace these flame retardants with envi- 
ronmentaily friendly alternatives that meet 
flammability standards, while improving 
the product reliability. 


Contact (Australian agents): | 
Soanar Inc (Mayer Krieg Components) 


D1, 3-9 Birney Ave, Lidcombe NSW 2141 | 
Tel: (1300) 889 883 Fax: (02) 9741 0155 || 





| Website: www.linear.com 
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JED designs and manufactures a range of | 
single board computers (based on Wilke 
Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 
and controllers. JED also makes a PC PROM 
programmer and R$232/RS485 converters. 


Jed Microprocessors Pty Ltd! 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: jedmicro.com.au 
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A 100% Australian owned company supplying 
frequency contro! products to the highest 
international standards: filters, DIL's, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and | 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 


Tel:(03) 9562-8222 Fax: (03) 9562 9009 


WebLINK: www.hy-q.com.au P! 


We specialise in providing a range of Low 
Power Radio solutions for OEM's to incor- 
porate in their wireless technology based 
products. The innovative range Includes 
products from MK Consultants, the world- 
renowned specialist manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


Want to be NOTICED? Without 
costing you a fortune? 
To reserve your place in 


Siicon CHir WeBbLINK, 


email 
BENEDICTUS SMITH 


Pty Ltd 
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Get an extra octave off hass y 


with) this; ., ., . 


This Bass Extender circuit can give you as 
much as an extra octave of bass response 
from your existing hifi speakers, as long as 
you are not running them near full power. 


Design by RICK WALTERS 


HIS MAY SOUND like black 
magic, Just how is it possible to get 
an extra octave of bass response from 
a hifi loudspeaker? Well, the theory 
supporting this idea originates from 
Neville Thiele’s 1961 paper (1) on 


loudspeakers and vented enclosures. 
He postulated that the response of a 
loudspeaker in a vented enclosure 
was similar to a fourth-order high-pass 
filter, rolling off in the bass region at 
-24dB per octave. For a sealed enclo- 
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Fig.1: the response in a vented enclosure is similar to a fourth-order 
high-pass filter, rolling off in the bass region at -24dB per octave (red 
trace). Similarly, the response in a sealed enclosure rolls off at -12dB per 
octave (green trace), much like a second-order filter. This graph plots the 
response of hypothetical speakers with a cutoff frequency of 70Hz. 


60 SILICON CHIP 









r 


sure, the response was similar to a 
second order high-pass filter, rolling 
off at -12dB per octave. 

Fig.1 shows this for hypothetical 
speakers that are -3dB down at 70Hz 
(the cutoff frequency), in each type 
of enclosure. Now if we apply bass 
boost with an amplitude of +3dB at 
70Hz, rising to a maximum boost of 
around 11dB or so (for a sealed enclo- 
sure), it will partially compensate for 
the speaker’s rolloff and thus extend 
the bass response by as much as an 
octave. 

As we'll see later, the Bass Ex- 
tender can be tailored for either type 
of enclosure, applying less boost to 
a vented enclosure than a sealed en- 
closure. This is the opposite of what 
you might expect but is necessary 
because the speaker cone in a vented 
enclosure has little loading below the 
box resonance. 

There is a limit to the amount of bass 
compensation we can apply anyway. 
A speaker’s cone excursion increases 
as frequency decreases, so large bass 
boost levels would test the mechanics 
of the speaker as well as the damp- 
ing ability of the enclosure. Also, it 
is likely that some power amplifiers 
would run into clipping. 

Even with all these limitations, we 
can usually gain an extra octave with- 
out major problems. This is much more 
precise than merely boosting the bass 
with your amplifier’s tone controls, as 
it’s compensating for the loudspeaker’s 
natural rolloff. 

Note this does not mean that the 
overall bass from the speaker will 
increase for all music. Since the bass 
response will be extended to a lower 
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$8 LOUDSPEAKER BASS EXTENDER 


Fig.2: the circuit includes two identical channels, each consisting of an input buffer followed by an equal component 
Sallen-Key filter. As shown, the circuit is configured for vented enclosures but will also work with sealed enclosures 
by changing the indicated resistor values. 


frequency (say, 35Hz instead of 70Hz) 
you will only hear the difference if the 
music signal includes bass content at 
these low frequencies. Incidentally, 
if your loudspeakers have a response 
down to 50Hz or better, there is no 
point in building the Bass Extender. 


Speaker specifics 


The catch in this process is that you 
need to know the rated cutoff frequen- 
cy for your speakers. Once you know 
this, you need to calculate a particular 


a a E-E A ass a, = E = è 
dm hea a Beda Rhee eee à 
a ' A F F 


+ 7 II a 
dels cd dde ds er eii pri 
: a pa g utra a 


resistor value for the bass boost circuit. tope lei 
Apart from that, the circuit is simple E e EE A N E ERE EN ATEO E E 
and foolproof. dosis RRA $O d p PEPEN o i 
50, what is the rated cutoff frequen- . 100.0 1000.0 10000 .0 
cy for your hifi loudspeakers? If you log Frequency - Hz 
have the manufacturer’s original specs, Fig.3: the cutoff frequency of your speakers can be determined from the 
itis easy. They should give a frequency manufacturer’s data sheets. Here, the frequency response curve from a VAF 


DC-7 G4 shows a -3db point around 25Hz. In this case, there is absolutely 
no point in building the Bass Extender! 


response curve and you just look to see 
where the bass response is 3dB down 
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AUDIO PRECISION SCFREQRE AMPL(dBr) vs FREQ(Hz) 
12.0 


Fig.4: the performance of the prototype when set up for speakers with a a 
70Hz cutoff frequency. The green trace shows the boost curve for a sealed 
enclosure, whereas the red trace is for a vented enclosure. 


with respect to the output at a higher 
reference frequency, say 200Hz. An 
example frequency response curve is 
shown in Fig.3 (this example has a very 
good low-frequency response). 

Failing that, have a look at the speak- 
ers impedance curve, if you have it. 
For a bass reflex (vented) enclosure, 
the impedance curve will have a dou- 
ble hump in the bass region. The -3dB 
point is usually to be found in the dip 
between the two humps. 

Similarly, if you have a sealed enclo- 
sure, the impedance curve will havea 
single peak (the system resonance) in 
the bass region and the -3dB point will 
be about 10% below that. For example, 
if the system resonance for a sealed 
enclosure is at 80Hz, the -3dB point 
will be around 70Hz. If we wanted 
to compensate a vented enclosure, 
we need to boost the bass by 3dB at 





70Hz, rising to a maximum of 6dB at 
around 35Hz. 


Circuit details 

Fig.2 shows the circuit details. It 
uses two op amps per channel, allina 
TLO74 quad op amp package. We will 
discuss only one channel, since both 
channels are identical. 

The input signal for the left channel 
is fed through a 1uF capacitor and a 
resistive attenuator to the non-invert- 
ing input (pin 5) of op amp ICla, 
which is wired as a unity gain buffer. 
The 68kQ and 39kQ resistors at pin 5 
result in a loss of 2.74 times (-8.76dB). 
To compensate for this loss, op amp 
IC1c provides a gain of 2.74 (+8.76dB) 
so that the overall circuit gain is unity; 
le, Zero gain. 

Apart from providing some gain, 
IC1c is configured as an equal compo- 


SPECIFICATIONS 


Frequency response 
Signal to noise ratio . 


Total harmonic distortion 
Signal handling 


Crosstalk 
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-3dB @ 61kHz (see graph for bass response) 


-70dB unweighted, -83dB A-weighted (with 
respect to 1V, 20Hz - 20kHz bandwidth) 


0.02% at 1kHz and 20kHz (1V input) 


. 2.5V RMS maximum input level (12V DC supply) 





60dB (typical) 


nent Sallen-Key filter. How it works is 
quite complex but in simple terms, the 
resistors from the output (pin 8) to the 
junction of the two 100nF capacitors 
provide positive feedback below a cer- 
tain frequency. Thus the gain increases 
to provide the bass boost characteristic 
we want. This is shown in Fig.4. 

Naturally, the shape ofthe bass boost 
curve will need to vary, depending on 
whether we are compensating for a 
sealed enclosure or a vented enclosure 
(bass reflex) and the rated cutoff (-3dB 
point) of the loudspeaker system. 

Accordingly, the values of resis- 
tors R1, R2 & R3 on the circuit are for 
sealed enclosures. If you have vented 
enclosures (bass reflex), R1 should be 
changed to 22kQ, R2 to 33kQ and R3 
to 47kQ. 

Similarly, the value of the four 
resistors marked Rs depends on your 
speaker’s cutoff frequency and this is 
calculated using the formula: 

Rs = Rr - 33kQ 
where Rr = 3,180,000 + fẹ and fe = 
speaker cutoff frequency. 

This formula applies to both sealed 
and vented enclosures. For example, 
if your speakers have a cutoff fre- 
quency (-3dB point) of 70Hz, Ry = 
3,180,000 + 70 = 45.4kQ. Subtracting 
33kQ from this figure gives a value of 
12kQ for Rs. 

You will have to do the calculations 
for your own system before you can 
assemble this project. 


Power supply 


The circuit can be powered from 
12-20V DC. Diode D1 provides input 
polarity protection. 

Two 10kQ resistors divide the sup- 
ply rail in half (Vcc/2). This is used 
as a bias voltage for IC1, necessary to 
allow the op amp to work with AC 
signals when running from a single 
supply rail. 

Provision has been made for a power 
indicator (LED1) but we expect that 
most readers will not install this. It 
should not be installed if the board is 
to be powered from a DC plugpack, as 
the extra current drain will increase 
supply hum. 


Construction 

All parts for the Bass Extender 
mount on a small PC board, measur- 
ing 74 x 56mm (code 01104051), As 
usual, begin by checking the PC board 
for defects. Now is also a good time 
to enlarge the mounting holes for the 
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NP = NON-POLARISED _ 


Right: this view 
shows the prototype 
PC board assembly. 
Note that there 

are some minor 
ditferences between 
this prototype and 
the final version 
shown in Fig.5 above. 


RCA sockets and/or power socket, if 
required. 

Next, install the single wire link, 
diode (D1) and all of the resistors, 
using the overlay diagram (Fig.5) as a 
guide. It's a good idea to check resistor 
values with a multimeter before instal- 
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Fig.5: use this 
diagram as a guide 
during assembly. 
Take care with the 
orientation of the 
diode (D1), op amp 
(1IC1) and the 100uF 
£ 330uF capacitors. 
The 1LF & 2.2uF 
capacitors are non- 
polarised and can go 
in either way. 


I fi 
| i 
y i 
E y 
| 3 
! E li 
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lation. Note that the banded (cathode) 
end of the diode must be oriented as 
shown. 

Follow up with the IC socket and all 
of the capacitors. The larger 100u4F and 
330uF electrolytic capacitors are polar- 
ised and must be inserted with their 


4-Band Code (1%) 

brown black green brown 
blue grey orange brown 
yellow violet orange brown 
Orange white orange brown 
Orange orange orange brown 
red violet orange brown 
red red orange brown 
brown black orange brown 
brown green red brown 
brown black brown brown 


Paris List 


1 PC board, code 01104051, 74 
x 56mm 

1 UB3 size plastic case (Jaycar 
HB-6013 or similar) (optional) 

2 dual PC-mount RCA sockets 

1 2.1 or 2.5mm PC-mount DC 
socket 

2 6G x 6mm self-tapping screws 
for RCA sockets 

1 16-pin IC socket 


Semiconductors 

1 TLO74 op amp (IC 1) 

1 3mm or 5mm red LED 
(optional; see text) 

1 1N4004 diode (D1) 


Capacitors 

1 330uF 25V PC electrolytic 

1 100uF 16V PC electrolytic 

2 1uF 16V non-polarised 
PC electrolytic 

2 2.2uF 16V non-polarised PC 
electrolytic 

4 100nF 50V metallised 
polyester (MKT) 

1 100nF 50V monolithic ceramic 

2 10pF 50V disc ceramic 


Resistors (0.25W 1%) 

2 1MQ 2 27kQ 
2 68kQ 2 22kQ 
2 47kQ 2 10kQ 
2 39kQ 11.5kQ 
6 33kQ 2 1009 


positive leads oriented as indicated by 
the “+” markings on the overlay. 

The two RCA sockets and power 
socket can be left until last. Push them 
all the way down on the PC board be- 
fore soldering them in position. That 
done, plug in the TLO74 (1C1), watch- 


5-Band Code (1%) 

brown black black yellow brown 
blue grey black red brown 
yellow violet black red brown 
orange white black red brown 
orange orange black red brown 
red violet black red brown 

red red black red brown 

brown black black red brown 
brown green black brown brown 
brown black black black brown 
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DivgboudspeakerMeasurements 


al ow do you measure your speak- 
er’s resonance in its enclosure? 
For both types of enciosures, you will 
need an audio oscillator, an analog 
multimeter, AC millivoltmeter or oscillo- 
scope and a 47Q resistor. A fre- 
quency counter can be used to set 
your oscillator’s output if it lacks an 
accurately calibrated scale. 

Bass reflex (ie, with a vent): connect 
the oscillator's output to the speaker 
terminals, running one of the connec- 
tions via the 47Q resistor. That done, 
monitor the voltage across the speak- 
er terminals (set your meter to its 
lowest AC range) and slowly reduce 
the oscillator frequency, starting off 
at about 200Hz. The reading should 
rise to a maximum then fall then rise 
again. The middle of the dip is the 
resonant frequency of the speaker 
and enclosure combination. 

Sealed (closed box or infinite baf- 
fle): the same setup is used as for a 
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bass reflex design but instead of a 
dip between two peaks, your meter 
should rise to a maximum then fail. 
The peak is the resonant frequency 
of the system. 

In most cases, the system reso- 
nance will be near your speaker's 
free-air resonance but can be a little 
higher or lower depending on the 
enclosure size. 

If you cannot get a reasonable 
reading on your multimeter, perhaps 
due to the low output level from your 
oscillator, you will have to feed the os- 
cillator into an audio amplifier. Place 
the resistor (preferably 5W or so) in 
series with the ungrounded output of 
the amplifier and the speaker. 

Connect the multimeter across the 
speaker terminals and set the oscil- 
lator output to give about 1V on the 
multimeter at 200Hz (with the ampli- 
fier turned on, naturally). Then follow 
the relevant procedure above. 


a Fig.6: this is the full 
size etching pattern 
for the PC board. 





(SIDE OF UB-3 CASE) 
HOLES A: 10mm DIAM. HOLE B: 6.5mm DIAM. HOLES C: 3mm DIAM. ALL DIMENSIONS IN MILLIMETRES 








ing that you have the notched (pin 1) 
end around the right way. 


Testing 

To test the Bass Extender you will 
need an audio oscillator and a multi- 
meter or oscilloscope. 

Start with the oscillator set to about 
1kHz, with 450-500mV RMS output. 
Check the output of the oscillator with 
your multimeter (or millivoltmeter) if 
it doesn’t have a calibrated amplitude 
scale. 

Apply power and connect the oscil- 
lator to the left and right RCA inputs 
in turn. Measure the amplitude of the 
signals at the corresponding RCA out- 
puts; they should be almost identical 
to the inputs. 

Now set the oscillator to your speak- 
er’s resonant frequency; eg, 80Hz. 


Fig.7: if you're installing 
your board into a case, 
a photocopy of this 
drilling guide will make 
life much easier. 
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Measure each channel again and this 
time you should find that the outputs 
read about 40% higher (+3dB). 

Finally, measure each channel while 
tweaking the oscillator frequency to 
obtain the maximum possible read- 
ing. For a bass reflex (vented) enclo- 
sure, the maximum output should be 
around twice the input (+6dB), while 
for a sealed enclosure it should be 
about 3.5 times higher (+11dB), in line 
with the performance of our prototype 
(see Fig.4). 

Ifthe results aren't what you expect, 
then go back and re-check your resistor 
calculations. If you don’t get any bass 
boost, it is likely that the value calcu- 
lated for Rs is much too large. 

For those without the appropriate 
test gear, a listening test will quickly 
tell whether the Bass Extender is do- 
ing its job. Simply hook the project 
into one channel of your hifi system 
and listen to the bass with a suitable 
music program; the difference between 
channels should be noticeable. 


Housing 


The Bass Extender could be used 
in a variety of ways. For example, 
it could be installed inside a stereo 
amplifier and patched into a tape loop 
or inserted between the preamp and 
power amplifier stages. It could also 
be used in a car sound system. 


siliconchip.com.au 


WT) PCh AE ii CE an € aithe ar be Bolit ate Ti inside 
E an € Ta E JG n E amp lifi er or it c H E its a 
mounte nem T asid le a er sina all “UJB3" Er 5 pla stic 
instrument cz 150 AS: shown he are H You: Ar ill 
ne Tete Ce dril | holes in o F- T of | the case ie 
ert tn nl CA: erred e Titi 1) rovide 
tothe DC 


ete Ah 


powe r socket (see Fig #4. 





Where a separate enclosure is 
required, the board can be installed 
inside a small “UB3” size plastic in- 
strument case. Mounting details for 
this option are as follows: 

Photocopy the drilling template 
(Fig. 7) and place it centrally along the 
open edge of the plastic case, fixing it 
in place with adhesive tape. Mark and 
drill the holes, starting with small pilot 
holes and working up to the final size 
in several steps. A tapered reamer can 
also be used to enlarge the holes. 

The three ribs on the inside of the 
case should be removed with a sharp 
knife or chisel to allow the power 
socket to fit flush with the inside. The 
bottom 5mm or so of the three ribs on 
the other side may need to be removed 
if the board is reluctant to fit. 

Drop the PC board into the case and 
then slide the board backwards. The 
sockets will drop into their holes and 
the two self-tapping screws can then 
be fitted to hold the RCA sockets and 
PG board in place. 


References 

(1). A. Neville Thiele, “Loudspeakers 
in Vented Boxes,” Proceedings of the 
IRE Australia, August 1961; reprinted 
Journal of Audio Engineering Society, 
May £ June 1971, sc 
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circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Automatic 
security lights 


Combination PIR sensor and 
floodlight units are cheap but rather 
inflexible if you want to locate the 
sensor and light in different places. 
In my case, I wanted to detect move- 
ment on the driveway and switch 
on the lights in the carport around 
the corner. Yet another job for the 
ubiquitous PICAXE-08 microcon- 
troller! 

A standard PIR sensor is used as 
the movement detector. The sensor 
interfaces to the PICAXE (IC1) on 
input 2 (pin 5). This pin is pulled 
low via isolation diode D3 and the 
normally open (NO) output of the 
sensor whenever movement is de- 
tected. It can also be pulled low by 
transistor Q1, which acts as a simple 
inverter for sensors with normally 
closed (NC) outputs. 

So that the lights aren't need- 
lessly switched on during the day, 
a light-dependent resistor (LDR) 


SILICON CHIP 


is used as an ambient light sensor. 
Together with a 100kQ resistor, the 
LDR forms a simple voltage divider, 
which converts its changing resist- 
ance to a changing voltage at the 
micro’s analog input (pin 6). As 
light falling on the sensor decreases, 
its resistance increases, resulting 
in less voltage at the analog input. 
Below a preprogrammed threshold 
voltage, it is assumed to be night- 
time. 

When movement is detected, a 
program timer is started and the 
relay is energised via Q2, switching 
on the lights. If no further move- 
ment is detected, the lights will 
turn off after about 10 minutes. 
However, if movement is detected 
within this period, the timer is reset, 
extending the on period a further 
10 minutes. 

The on time is easily modified to 
suit your installation (see program 
listing). 

As shown, power comes from 
a small 9VAC transformer, bridge 





OA 


2A0VAC 
ON | INPUT 
— O E 

| j 

Lon |s 
OE 


rectifier (BR1) and a 2200pF fil- 
ter capacitor. A 9V DC plugpack 
could also be used; just omit the 
transformer and BR1 and substi- 
tute a 100uF 25V capacitor for the 
2200uF unit. A polarity protection 
diode (eg, 1N4004) in series with 
the positive plugpack input is also 
a good idea. 

A 7805 low-power regulator pro- 
vides a stable +5V supply for the 
PICAXE and associated circuitry. 
Note that a diode (D2) is included 
in series with the regulator output to 
reduce the supply voltage to about 
4,4V, which improved system reli- 
ability in hot weather. 

All 240VAC wiring should be 
properly terminated and insulated, 
and the project housed in a suit- 
able plastic instrument case that is 
protected from the elements. Modi- 
fications to fixed mains wiring will 
require the services of a licensed 
electrician. 

Jeff Monegal, 

North Maclean, Qld. ($50) 
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‘ Security Lights Controller 
- Jeff Monegal 18 May 2004 


' PICAXE-08 


symbol timer = w6 ‘used as a lights on timer 


A 
A PP E e E E A E E E a aa a 


' The value in the BO register from the readadc command below may need to be 
‘ changed to suit different types of LDR. Use the debug command to monitor 
‘the value given by your particular LDR. Don’t forget to change the rest of 

' the readadc values throughout the program. 


SSS 222 SS SS SS SSS SSP SS SP SS SE SS SS SSS SSS SS SS SSS ee Se a a 


Start: 
readadc 1,b0 ‘read the LDR 
debug b0 ‘look at the value given by your LDR 
if bO < 140 then night_time ‘if less than 140 then it is night time 
goto start 

night_time: 


if input2 = 0 then detect 
readadc 1,b0 

if bO > 140 then maybe_daytime 
goto night_time 


detect: 
pause 100 ‘short delay then look at the PIR again to cofi rm 
if input2 = 0 then yes_detect ‘a movement detection and not just noise 
goto night_time 


yes_ detect: 
timer = 0 ‘Clear timer counter 
high 4 ‘turn on the lights 
time_loop: 


readadc 1,b0 

if b0 > 140 then maybe_daytime 
timer = timer + 1 

if timer > 3000 then time_out 


'add one to the time counter 
‘change to suit your installation 


pause 100 (3000 x 200mS = 600s) 

if input2 = 1 then time_loop 

pause 100 ‘short delay then look again for movement 
if input2 = 1 then time_loop 

timer = 0 ‘reset timer if movement detected 


goto time_loop 


time_out: 
low 4 ‘turn the lights off 
pause 3000 ‘3s before tights can be triggered again 


goto night_time 


maybe_daytime: 
pause 2000 
readadc 1,b0 
if bO > 140 then is_daytime 
goto night_time 


is_daytime: 
low 4 
goto start 


turn lights off in case they are on 
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Cireuit Notebook - Continued 


Op amp 
auto-zero 
This auto-zero circuit was de- 
veloped to simplify setting up an 
instrument with a large background 
signal that needed to be zeroed out. 
It uses two CA3140 op amps, which 
themselves could be trimmed out 
for a smaller final offset value if 
required (see device datasheet for 
more details), 
The input signal is applied to IC1, 
which is configured as an inverting 
buffer. When momentary switch S1 
closes, IC1’s output voltage charges 
the low-leakage 1pF capacitor | 
via the 10kQ resistor. When S1 os 
| Be, 


subsequently opens, this voltage 
] LEAKAGE 


(buffered by IC2) is subtracted from 
the input signal to IC1, thus zeroing 
the output. 

If desired, IC1 could be followed 
by a second stage to restore the 
original signal polarity. 

Switch S2 can be used to dis- 
charge the capacitor and cancel 
the zero. Switches S3 and S4 are 


Slower adjustment can be arranged 
by returning these resistors to a 
lower voltage. 

Graham Jackman, 

via email. ($30) 


included to allow fine adjustment of 
the output voltage. A smaller resis- 
tor (4.7MQ) in the positive charge 
circuit versus the negative circuit 
(22MQ) allows for finer control. 


Synthetic floating 
negative inductor 


This circuit is a floating negative 
inductor using only two op amps. 
It obviates use of a GIC (General 
Impedance Converter), which would 
require more than four op amps 
for the same purpose. It requires 
two matched capacitors and three 
matched resistors. The relevant 
equations are as follows: 
(1) 11 =(V1 - V3)/R; 
(2) i2=(V2- V4)/R; and 
(3) (V2- V4). Cs = (V3 - V1). Cs 

= (V1 -V2)/R 

From (1), (2) and (3): 
(4) V1=-i1. CsR? + V2 
(5) il =-1i2 

Comparing (4) and (5) with the 


IC2 (IDEAL) 


IC1 (IDEAL) 


Now -B is the short circuit transfer 


transmission matrix: 
V1 = A.V2 - B.i2 
i1 = C.V2 - D.i2 


Ehe 
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impedance, hence equivalent float- 
ing impedance is given by Z = -CR?, 
which is equivalent to a negative 
inductor. 

Saumitra Raj Mehrotra, 

New Delhi, India. ($30) 
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+6 - 18V 





Plugpack 
checker 


This simple circuit lets you quick- 
ly determine the relative amount 
of ripple from a DC plugpack. Two 
test currents are selectable via tog- 
gle switch S1. For the 120Q and 
47 resistor values shown, this 
corresponds to 100mA and 250mA 
of load current when testing 12V 
plugpacks. 

A good-quality 12V plugpack will 
measure up to about 100mV ripple 
with a 250mA load. Up to 200mV 
ripple may be regarded as good, 
while a budget plugpack may meas- 
ure up to 500mV. Anything above 
this can be considered abysmal. 

The circuit uses no voltage regu- 
lation or supply decoupling to sup- 
press ripple. Therefore, a fraction 
ofthe ripple from the power supply 
appears at the non-inverting input 
(pin 3) of the op amp (1C1) via the 
500kQ pot (VR1). 

In contrast, the voltage at the 
| Op amp’s inverting input (pin 2) is 
- filtered via two low-pass filters, con- 
sisting of the two 470kQ resistors, 





As you can see, we pay good 
money for each of the “Cir- 
cuit Notebook” contributions 
published in SILICON CHIP. But 
there's an even better reason to 
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100kQ potentiometer VR1, a 1MQ 
resistor and two 100nF capacitors, 
which effectively removes most of 
the ripple. 

When the voltage at the invert- 
ing input dips below that of the 
non-inverting input, the op amp’s 
output swings towards the positive 
rail, illuminating LED1. The 100kQ 
potentiometer (VR1) acts as a sensi- 
tivity adjustment, allowing you to 
dial up the amount of ripple present 
before LED1 illuminates. This makes 
it possible (with a calibrated dial) to 
determine just how much ripple a 


| plugpack is generating. 


Since the two 100nF filter capaci- 
tors are initially discharged, LED1 
immediately illuminates when a 
plugpack is connected, then fades 


(within two seconds) if the ripple | 


rating is within the selected margin. 
LED2 provides a simple “voltage 
present” indication. 

IC1 has a limited voltage swing at 
its output, so D1 is included in series 
to prevent the LED from glowing 
when it should be off. Bridge rectifier 
BR1 ensures that the checker works 
regardless of input polarity. 


send in your circuit idea: each 
month, the best contribution 
published will win a superb 
Peak Atlas LCR Meter valued 
at $195.00. 

So don’t keep that brilliant 
circuit secret any more: sketch 
it out, write a brief description 
and send it to SILICON CHIP and 
you could be a winner! 





Before use, the circuit must be 
calibrated to suit a particular input 
voltage. We chose 12V, as most (ad- 
justable) plugpacks have a12V maxi- 
mum setting. However, the Plugpack 
Checker may also be calibrated for 
use with other voltages between 
about 5.6V and 18.6V. 

Initially, turn VR1 fully anti- 
clockwise (wiper towards OV) and 
then connect a 12V battery or other 
well-regulated (no ripple) 12V DC 
source. LED2 should illuminate 
immediately and LED1 may illu- 
minate only briefly, or it may stay 
illuminated. If it stays illuminated, 
turn VR2 anti-clockwise (wiper to- 
wards OV) until it just extinguishes, 
otherwise turn it clockwise until it 
just illuminates. 

With the circuit values shown, 
you should be able to measure ap- 
proximately 0-1000mV of ripple. 
For greater sensitivity but reduced 
range, the value of VR1 can be scaled 
downwards. For example, to meas- 
ure approximately 0-200mV, use a 
20kQ pot instead. 

Thomas Scarborough, 

South Africa. ($40) 
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Because of its modular construction, our new Electronic Scoreboard 
is easy to build. This month, we describe the assembly of the Control 
Console and the main control board in the display unit. 


N ALL, THERE are some seven 

modules to build for the Electronic 
Scoreboard — two for the control con- 
sole and five for the main display unit. 
We'll start with the assembly of the 
control console modules. 

As shown in the photos, the Score- 
board’s control console is built into 
a compact sloping-front ABS plastic 
case. This case measures 189 x 134 x 
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32/55mm and is listed in the Jaycar 
catalog as HB-6094. 

Inside the case, most of the circuit 
components are mounted on a PC 
board measuring 178 x 111mm and 
coded BSBKYBD1. This fits snugly 
into the lower half of the case. The only 
remaining components are the keys- 
witches and the two indicator LEDs, 
which mount on a second smaller PG 


board measuring 163 x 100mm and 
coded BSBKYBD2. This switch board 
fits inside the top of the case, behind 
the front panel, and the two boards are 
connected together via a short length 
of 16-way ribbon cable fitted with IDC 
connectors. 

The switch board is the easiest to 
assemble, so it can be built first. Fig.6 
shows the parts layout diagram and 
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Pt.2: By JIM ROWE 


as you can see, there is very little 
involved. 

Start by fitting the seven wire links, 
These all run vertically down the 
centre of the board and can be made 
using tinned copper wire or resistor 
lead offcuts. That done, fit the 90° 16- 
way DIL connector (CON3) (the other 
vertically mounting header goes on the 
main console control board). 

The 13 key switches can go in next. 
These all have four connection pins, 
plus two moulded plastic locating 
pins near diagonal corners, so they 
can only be fitted one way around. The 
main thing to watch is that you fit the 





HOME+3 


HOME+2 
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This view shows the completed switch board that’s used in the control 
console. Follow this to install the correct keytop colour in each location. 


correct colour keytop to each switch 
— just use the photo as a guide. 

Note that the keytops are fitted by 
holding them at about 40° to the top 
of the switch body, so the two rear 
“hinge tabs” will slip down evenly 
into the recesses on each side of the 
rear of the switch. The keytops are 


HOME-1 AWAY+3 


AWAY +2 


then pushed down until the hinge pins 
click into place and the actuator rods 
also click in. 

That done, check that the switches 
operate correctly. They should oper- 
ate with a distinct click each time you 
press the keytops. 

Once the switches are in, the only 


=i 


HOME+1 


AWAY +1 
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Fig.7: follow this diagram carefully when installing the parts on the main console board. Note that the two DIP switches 
must be fitted with their “ON” sides to the left. 


remaining components to fit to this 
board are the two indicator LEDs. 
These mount vertically, with the lower 
surface of each LED body about 10mm 
above the PC board itself. Use a green 
LED for LED1 and a red LED for LED2 
and make sure they are orientated 
correctly. 


Main console board 


The next step is to assemble the 
main console board — see Fig.7. Be- 
gin by fitting the two wire links, fol- 
lowed by the resistors and the small 
non-polarised ceramic, monolithic 
and MKT capacitors. The three larger 
electrolytic capacitors are fitted after 
these, making sure they go in the cor- 
rect way around. 

Note that all three electros must be 
mounted on their side as shown in 
Fig.7, to ensure adequate clearance 
between them and the keyswitch board 
when the console is later assembled. 

Now for the semiconductors. Begin 
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by fitting the four diodes (D1-D4), tak- 
ing care to ensure that a 1N4004 power 
diode is used for D1 (D2-D4 are all 
1N4148 signal diodes). Make sure you 
fit all four with the orientation shown 
in the diagram. 

Follow these with the seven transis- 
tors and again check Fig.7 carefully to 
ensure each one has the correct orien- 
tation. Note also that the two PN200 
transistors go in the Q1 and Q3 posi- 
tions, while the five PN100 transistors 
go in the remaining positions. 

The two 14-pin ICs —IC2 (74HC132) 
and IC3 (74HC74) — can go in next. 
Install them with their notched ends 
orientated as shown on Fig.7. They are 
both CMOS devices, so take the usual 
precautions to prevent damage due to 
static electricity — ie, earth the barrel 
of your soldering iron and solder their 
power supply pins (7 & 14) to the board 
pads before the remaining pins. 

The 4MHz crystal (to the right of IC1 
is next on the list. It should be pushed 


right down onto the PC board, before 
soldering its leads. Be careful not to 
overheat the leads, to prevent damage 
to the crystal inside the metal case. 

Now fit the two 4-way DIP switches. 
These must both be installed with their 
“On” sides to the left. Note, however, 
that only one switch in each group 
should actually be slid into the “On” 
position. 

In the case of DIP switch S1 (the 
frequency channel select switches), 
we suggest that you initially set the 
“1” switch on, so that you can try using 
this frequency channel first. However, 
when it comes to S2 (the basketball 
code select switches), you will have 
to move either the 1, 2 or 3 switch 
to “On”, according to the basketball 
code you'll be playing (see Table 1 
last month). 

CON1, the 2.5mm concentric power 
input socket, can go in next. Note that 
you may need to enlarge the mounting 
slots slightly with a jeweller’s needle 
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file, sothe socket lugs will slip through 
them. That done, fit the 16-way DIL 
header (CON2). It must be mounted 
with its centre-locating slot towards 
the left, as shown in Fig.7. 

Next, fit the 18-pin DIL socket for 
the PIC microcontroller (IC1). This 
should be fitted so that the end recess 
is at the top, near DIP switch S2 (so 
that you will later install the IC the 
right way around). 

Now for the +5V regulator REG1. 
This is fitted by first bending all three 
of its leads down by 90° 6mm from 
the regulator’s body. That done, the 
regulator and its matching U-shaped 
heatsink (6073B type) can be attached 
to the PC board using an M3 x 6mm 
machine screw, nut and lock washer. 
Check carefully that everything is 
correctly aligned before soldering the 
three leads. 

That done, the AWM609TX data 
transmitter module can be installed. 
Again, you may need to enlarge the 
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mounting slots in the board slightly, 
so that the mounting lugs will all slip 
through. The lugs are then soldered to 
the copper underneath to secure the 
module to the board, after which its 
10 connection pins can be soldered 
to their respective pads. 

Once the transmitter module is in 
place, solder a 31mm length of 1mm 
brass wire to the centre pad at the top 
left. This serves as the module’s trans- 
mitting antenna (31mm corresponds to 
a quarter of a wavelength at 2.4GHz). 

The main console board can now 
be completed by plugging the pro- 
grammed PIC16F84A microcontroller 
(1C1) into its socket. Be sure to install 
it with its notched end towards DIP 
switch 82. 


Console assembly 


The completed console control 
board can now be mounted inside the 
bottom section of the console case. 
This is done by first slipping the an- 
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tenna wire through a matching hole in 
the rear and then lowering the board 
until it's sitting neatly on the moulded 
plastic mounting pillars. Four 4G x 
9mm self-tapping screws are then used 
to secure it in place. 

A short length of 16-way ribbon ca- 











ar eal sT wat 
A 16 LY l DUY ANIL 





Jaycar Electronics has sponsored 

| thedevelopmentofthis projectand 

- they own the design copyright. A 
full kit of parts willbe available from 
Jaycar in due course — Cat. KC- 
5408. This kit includes a pre-built 

- wooden display frame with screen- 
printed lettering and individual 
Perspex covers for the displays; 
screen-printed and solder-masked 
PC boards; all on-board parts; and 
a control console case with a pre- 
punched frontpaneland screened 
lettering. 
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The 16-way ribbon cable should be plugged into the switch board before mounting the 
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latter in the top section of the case. As with the control board, it's secured using self- 


tapping screws. 


ble is used to connect the two console 
boards together. This is only about 
70mm long and is fitted with two 16- 
way IDC line sockets. These sockets 
must be fitted as shown in Fig.8, so 
that the cable can link the two board 
headers without problems when the 
case is assembled. 

Once the cable has been made up, 
plug its end socket into the 16-way 
DIL header on the keyswitch board. 
That done, place this board inside the 
top section of the case, with its switch 





This photo shows the top half of 
to installing the switch board. 
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ie console case, prior 


keytops passing through the matching 
rectangular holes in the front panel 
and the two LEDs passing through 
the round holes. The board can then 
be secured using five 9mm x 4g self- 
tapping screws. 

Finally, plug the socket at the other 
end of the 16-way ribbon cable into its 
header on the main console board and 
dress the cable so that the two halves 
of the case can be swung together. The 
two case sections can then be fastened 
together using the four self-tapping 





screws supplied with it. That’s it—the 
control console is now ready for use. 


Main control board 


Fig.9 shows the assembly details 
for the main control board used in the 
scoreboard. 

Begin by fitting the 14 wire links 
which can be made from resistor lead 
offcuts or tinned copper wire. The 
only exception is the first link imme- 
diately to the left of IC2 and IC3. This 
link should be run using insulated 


The 31mm-long brass antenna 
wire protrudes through a hole 
in the side of the console case. 
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hookup wire, so there is no chance 
of it being able to contact either the 
adjacent IC pins or the equally long 
link on its left. 

Once the links are in place, fit the 
single PC board terminal pin. This goes 
near the centre right of the board, to 
provide test point TP1. That done, you 


can install all the smaller components, 
including the resistors, diodes, crystal 
X1 (10MHz) and the capacitors. Be 
sure to fit the tantalum capacitors and 
the diodes with the correct orientation, 
as shown on Fig.9. 

Similarly, take care with the orienta- 
tions of the transistors. In particular, 
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Fig.8: here's how the sockets are 
fitted to the 16-way ribbon cable 
that connects the console boards. 





note that Q11 is a PN200 PNP transis- 
tor, while Q1, Q9, Q10 & Q12 are all 
PN100 NPN transistors. 

Q2-Q8 are all MTP3055 power Mos- 
fets. Each device is installed by first 
bending its leads down by 90° 7mm 
from its body and then fastening the 
device to the PC board using an M3 
x 6mm screw and nut. Attach all the 
devices to the board in this manner, 
then solder the leads and trim the 
excess lead lengths. 

Don’t solder the leads before bolting 
the device tabs to the PC board. If you 
do, it could place strain on the solder 
joints when the mounting screw is 
installed, which could then crack the 
copper pads. 

The 5V regulator (REG1) is installed 
is exactly the same way, except that 
it’s fitted with a 6021 type U-shaped 
heatsink. Before assembly, apply a 
thin smear of heatsink compound to 
the underside of the regulator, to en- 
sure that there’s a good thermal bond 
between it and the heatsink. 

The four CMOS ICs — IC2, IC3, IC4 
& IC5 — can go in next. These are all 
CMOS devices, so be sure to observe 
the usual anti-static precautions (ie, 
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Fig.9: follow this diagram to build the main control board in the display unit. Note that DIP switch S1 (channel 
select) must be set to match DIP switch $1 in the control console. 


earth the barrel of your soldering 
iron and solder their supply pins first 
(pins 7 & 14 for 1C4 & IC5, pins 8 & 16 
for IC2 & IC3), Make sure that these 
devices are all correctly orientated 
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and that the correct device is used at 
each location. 

As on the main console board, the 
PIC microcontroller (IC1) is installed 
in an 18-way DIP IC socket. Install 


this now, with its notch at the bottom 
end, to indicate the correct orienta- 
tion when the microcontroller is later 
plugged in. 

You can now fit the larger hardware 


siliconchip.com.au 


cl Tm Ti e 


| h . > 


" baad = m 1 T» SS = a J KT 
yo E T A 
of PILE Le TEEN ef ie terre hee: = 
r 


m > 
mev z a a” = ' i 


Your fully-assembled control board for the display unit should look like this. 
Observe all the usual precautions with component polarity. 


items, starting with the 26-way DIL 
header (CON1), the 2.5mm concentric 
power connector (CON2) and the 2- 
way terminal block (CON3), Be sure 
to fit CON1 with its side locating slot 
towards the left, as shown on Fig.9. 
Next, fit the AWM608RX data re- 
ceiver module and the adjacent 4-way 
DIP switch (S1). Be sure to orientate 
the latter with the “On” side upper- 
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most, as shown. Assuming you have 
set the console to channel 1, now is 
a good time to set this switch to the 
same setting —ie, set switch 1 in S1 to 
“On” and set the other three switches 
to “Off”. This ensures that the trans- 
mitter and receiver both operate on 
the same frequency. 

LED1, the power/carrier-present 
LED, is next on the list This goes near 


SILICON CHIP logo printed in 
gold-coloured lettering on spine 
metals 

Buy fiveand getthem postage 
free! 


Price: $A12.95 plus $A7.00 p&p per 
oder. Available only in Australia. 






the centre of the board and is mounted 
vertically with its cathode (flat) side 
facing the receiver module. It’s fitted 
with its leads left at full length, so that 
it’s body will pass through a matching 
hole in the Scoreboard front panel 
when it’s all finally assembled. 

Before mounting the LED, fit both 
leads with 25mm lengths of 3mm 
varnished cambric sleeving (for insula- 
tion and support). That done, the leads 
can be passed through the board holes 
and soldered to the pads. 

As in the control console, a 31mm 
length of 1mm brass wire is used as an 
antenna. This antenna is soldered to 
the centre pad of the AWM608RX data 
receiver’s antenna terminals. 

Finally, plug the PIC16F84A-20P 
microcontroller (programmed with 
SCORDISP) into its socket, making 
sure that the notched end faces to- 
wards the adjacent 47Q resistor. And 
that's it — the display control board 
assembly is now complete and you 
can start building the four display 
boards. 

That's all we have space for this 
month. Next month, we'll describe the 
display board assembles and give the 
wiring and check-out details. sc 
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Did you build the SMS Controller published 
in the October & November 2004 issues? The 
universal nature of the design means that it 
can be used in a huge variety of applications. 
As a result, external interface circuits will 
sometimes be required. Here are three handy 
add-ons that we’ve devised after reading a lot 


of your emails! 


UR THREE ADD-ON circuits for 

the SMS Controller are as follows: 
(1) a test jig; (2) a PIR sensor interface; 
and (3) a low-battery alarm. Let’s start 
with the test jig. 


Test jig 

After suitable message program- 
ming, all of the controller’s inputs and 
outputs can be tested with little more 
than a length of wire and a multimeter. 
However, if you want to do some 
serious bench testing or just want to 
demonstrate your completed project, a 
simple test jig with LED indicators can 
be constructed to make life easier. 

As shown in Fig.1, push-button or 
toggle switches can be connected be- 
tween each of the inputs and ground. 
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Closing any switch pulls that input 
down to a logic low (0V) level. When 
the switch is opened again, the input 
returns to a logic high. 

On the output side, the LEDs are 
used to provide a visual indication 
of the state of each channel. All LEDs 
are powered from +12V via individual 
1kQ current-limiting resistors. When 
any output is programmed to be “low”, 
the open-collector driver for that chan- 
nel is switched on, illuminating the 
respective LED. 


PIR sensor interface 

To eliminate the need for a full- 
blown alarm system, some construc- 
tors have asked if it would be possible 
to connect the output terminals of 


p Sealers La 


a PIR sensor (or similar) directly to 
one of the SMS Controller's digital 
inputs. 

While a typical sensor can be con- 


nected directly to the controller, its 


output will trip many times when 
an intruder is detected, causing the 
controller to send multiple messages. 
A simple solution to this problem is to 
connect a monostable circuit between 
the sensor's output and the control- 
ler’s input. 

The circuit shown in Fig.2 provides 
a 114s (approx.) positive pulse at its 
output, measured from the time of 
the last pulse at the input. Additional 
input pulses that occur within this 
period retrigger the monostable via 
transistor Q1, discharging the tim- 
ing capacitor (C1) and restarting the 
timer. 

The effect is to produce one long 
positive pulse for the controller, 
meaning just one alarm message. R1 
and C1 can be altered to change the 
pulse width for your particular ap- 
plication. 

The additional circuit in Fig.3 can 
be inserted ahead of the power supply 
inputs of the monostable (or any other 
add-on interface that you devise) to 
protect against transient voltages when 
reliability is important. 


Fig.1: this simple test jig uses four 
pushbutton switches, eight LEDs and 
eight resistors to demonstrate that the 
SMS Controller is working correctly. 
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Note that the jumper for the asso- 
ciated 3.3kQ pull-up resistor on the 
controller input should be removed, 
as itis not required when driven from 
the 555’s totem-pole output. 


Low-battery alarm 


Several constructors have requested 
a low-battery alarm add-on for the 
SMS Controller. Although a number 
of circuits would be suitable for this 
job, perhaps the easiest approach is 
to modify the Micropower Battery 
Protector, published in the July 2004 
edition of SILICON CHIP. 

The original project is designed 
to disconnect a battery from its load 
when the terminal voltage drops below 
a preset value. In this case, we require 
only the voltage monitoring circuit and 
can dispense with the Mosfet switch 
(Q1) and a few other components (see 
Fig.4). 

The circuit is based around the 
MAX8212 Voltage Monitor (IC1), 
which compares a scaled-down ver- 
sion of the input voltage (set by R1, 
R2 & VR1) on the THRESH pin with 
an internal 1.15V reference. When the 
input (battery) voltage is above the 


Fig.4: a low-battery alarm add-on is a handy feature. This circuit 
is based on the Micropower Battery Protector (SILICON CHIP, July 
2004). When the battery voltage falls below a preset value, pin 4 


of IC1 goes open circuit. 
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Fig.3: this circuit can 
be inserted between 
the power supply and 
the supply rails to 
Fig.2 to protect against 
transient voltages. 


preset value, the open-drain output on 
pin 4 is grounded. Conversely, when 
the input voltage falls below the preset 
value, the output goes open circuit. 

Although the circuit could be 
constructed on a prototyping board, 
the easiest route would be to partly 
assemble the original Micropower 
Battery Protector PC board. A match- 
ing overlay diagram appears in Fig.5, 
showing how to populate the PC board 
for the low-battery alarm function. 

The fuse (F1), Mosfet (Q1), 220nF 
capacitors and zener diode (ZD3) 
that were part of the original design 
are all omitted. Two links are added 
in place of the fuse and Mosfet and 
a 100Q resistor is substituted for the 
1MQ value to the left of the existing 
1009 resistor. 


+ 


+ l 


Fig.2: you can 
use this circuit 
to interface 
the output of 
a PIR sensor 
(or some other 


sensor) to the 
SMS Controller’s 
digital inputs. 





The battery to be monitored con- 
nects to the input terminals and the 
“+” output connects to one of the in- 
puts ofthe SMS Controller. The jumper 
for the associated 3.3kQ pull-up re- 
sistor on the controller input should 
remain in place, as the low-battery 
alarm’s output is open-drain. 


Where to get stuff 


Copies of the July 2004 issue are 
available from our subscription de- 
partment. A kit of parts for the Micro- 
power Battery Protector is available 
from Dick Smith Electronics (Cat. No. 
K3132). Alternatively, blank PC boards 
can be obtained from RCS Radio (board 
no. 11107041) while MAX8212 ICs are 
available from Wiltronics, on the web 
at www.wiltronics.com.au SC 


Fig.5 (below): the original PC 
board for the Micropower 
Battery Protector can be used 
to build the low-battery alarm. 
This diagram shows the w 
revised parts layout. 
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The mysterious 32V DC 


Monarch D671/32 from Astor 


It’s not often that I come across an Australian- 
made set for which I have no information. 
Made by Astor, the 32V DC Monarch D671/32 
falls into that category and may have been a 


pre-production model. 


Every so often, I come across a radio 
for which Jam unable to find any infor- 
mation. Perhaps it’s an orphan from a 
particular radio manufacturer’s family 
or for some reason, the manufacturer 
omitted it from the list of receivers 
published in the Australian Official 
Radio Service Manuals (AORSM) or 
other trade publications. 

These omissions make it just that 
much harder to service the “unknown” 
set — particularly if it has been modi- 


fied (or “improved”) since manufac- 
ture. How often have you obtained a set 
that has been modified and have had 
to resort to the published information 
to restore the receiver to its original 
specifications? 

The Monarch brand is one of several 
Astor clones — like Peter Pan, National 
and Airchief, etc. However, I looked 
through all the Monarch information 
for this particular set without success. 
Because it is a 32V DC operated set, 
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I then searched for any Monarch that 
had a similar valve line-up that used 
32V high tension (HT), still without 
SUCCESS. 

My next step was to check all As- 
tor clones in my various books and 
service manuals but that didn’t turn 
up anything either. I had hoped that 
I would at least find a receiver with a 
nearly identical circuit but I had no 
luck at all. 


Astor circuits 


Astor sets and Astor clones that use 
32V for the heaters and HT supply (late 
1940s and early 1950s) usually have a 
multi-band radio frequency (RF) stage, 
a converter and two IF stages. This 
is then followed by a detector and 
first audio stage, a 25L6 audio driver 
feeding a push-pull inter-stage audio 
transformer, and a pair of 25L6 valves 
in push-pull feeding the loudspeaker. 
The RF section tunes the broadcast 
band and three bandspread shortwave 
bands. 

However, it was obvious to me 
that this receiver’s circuit was quite 
different. It has no RF stage and is a 
conventional dual-wave set tuning 
the broadcast band and the 6-18MHz 
shortwave band. The audio section 
is also noticeably different and uses 
a 6G8-G as the detector and first au- 
dio stage. This feeds one section of a 
6SN7-GT as the second audio stage. 
This stage acts as a phase splitter and 
feeds two 25L6 audio output valves 
in push-pull. 

Another obvious difference is that 
this set has negative feedback from the 
speaker voice coil winding to the grid 
of the first section of the 6SN7-GT. By 
contrast, the common Astor 32V (HT) 
sets don’t use negative feedback. 
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It really is rather puzzling as to why 
this circuit differs so much from the 
one almost universally used by Astor 
for 32V radios. Perhaps this was an 
experimental, limited production run, 
economy model receiver? Its circuit is 
certainly simpler than Astor’s other 
32V receivers. However, it’s still quite 
a complex receiver when compared to 
sets like the Diason described back in 
the February 2002 issue. 


Tracing out the circuit 


Before tracing out the circuit, I did 
what I normally do—I dusted the chas- 
sis and then cleaned it using kerosene 
on a kitchen scouring pad. This not 
only makes the set a lot more pleas- 
ant to work on but also makes the job 
easier. It’s got to be done sooner or 
later, so why not when the chassis is 
first removed from the cabinet? 

Unfortunately, it’s not a particularly 
easy circuit to trace, as most of the wir- 
ing has been run in a single colour—in 
this case, rubber-coated wire that's a 
faded yellow colour. However, armed 
with a valve data book and circuits of 
similar 32V radios, I set to and traced 
out the circuit. 

Lots of components had been re- 
placed in this set during its life, so a 
complete circuit would quickly reveal 
if any “strange” circuit alterations had 
been done. As it turned out, it proved 
to be almost original, the main excep- 
tion being that the previous owner had 
rewound the shortwave coils (and al- 
tered the padder to suit the new band), 
so that it tuned from 2.6-7.5MHz. He 
had even painted the new dial calibra- 
tions on the dial scale! 

There was a reason for this — the 
original owner (now deceased) had 
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The chassis layout of the Monarch D671/32 is quite conventional (photo taken 
before restoration). It's a 32V set that covers both the broadcast and shortwave 


bands and uses seven valves. 


been a radio amateur and had wanted 
to tune the 3.5MHZ and 7.0MHz 
amateur bands plus the two bushfire 
brigade frequencies he was licensed to 
use (2692kHz and 2836kHz). 


Circuit overview 


Fig.1 shows the circuit details of the 
Monarch D671/32. It’s really quite con- 
ventional for a receiver using a 32V HT 
rail. However, it did surprise me that 
the screens of all the RF valves were 
fed through resistors, to reduce the 
screen voltages below the already low 
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The old Monarch D671/32 was fi 
capacitor, as shown in the photo at left. The close-up above 
shows an overheated 0.47,.F paper capacitor that’s located 
too close to a high-wattage resistor. 


32V on the plates. The similar Astor 
clones also did this but they also had 
an extra valve in the RF chain which 
meant that more care was necessary 
to ensure stable operation. 

As shown on Fig.1, automatic gain 
control (AGC) is applied only to the 
converter and first IF stage. AGC is 
not applied to the second IF valve as 
a strong signal would push the valve 
into a non-linear amplifying condition 
near cut-off and cause distortion. This 
occurs because with such a low HT 
voltage, the valve has a very narrow 








tted with a gear driven tuning 
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32V DC INPUT 
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Fig.1 (left): the complete circuit for the 
Monarch D671/32 receiver. Note that 
the audio output stage employs two 
25L6 valves operating in push-pull 
configuration. 


operating range over which it amplifies 
linearly. If the valve had a normal HT 
voltage of around 200V applied to it, 
this would not be a critical concern. 

The audio amplifier is similar in 
design to many medium-power public 
address amplifiers of the era. What 
makes it different is that it uses a HT 
voltage of just 32V. 

So why use two 25L6 valves in a 
push-pull configuration? With only 
32V HT, the valves draw very little 
current, so two are necessary to get 
reasonable output from the speaker. 
Because they are in push-pull, the 
valves can be driven a bit harder than 
otherwise, to give more output before 
distortion becomes objectionable. 

In this case, the audio output is 
about 300mW, hence the use of a 6- 
inch (150mm) loudspeaker to ensure 
a reasonable audio level. 

Normally, 25L6 valves are designed 
to work effectively with a HT voltage 
of about 110V, whereas valves like a 
6V6G are designed for HT voltages 
of 200-250V. This means that a 6V6G 
would not work well in this set, as it 
would draw very little plate current. 


Power supply 

The 32V power supply is connected 
to the receiver via a 2-core lead and 
each lead is identified by a small brass 
label which indicates whether it is 
positive or negative. This is a useful 
feature that I haven’t seen on other 
DC-powered radios. 

Typically, this set would have 
been run from a 32V lighting plant 
and this may have either been fully 
floating above earth or the negative 
side may have been earthed. Both the 
positive and negative power leads 
are switched, so that the receiver is 
completely isolated from the power 
supply when it’s turned off. 

This prevents current from flowing 
through the set’s earth to the batteries 
when the set is off, which could cause 
electrolysis effects in the whole 32V 
system. 


Wasteful circuits 


The way in which the heaters and 
dial lamps are wired to work off 32V is 
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There ¿ are lots ai can Onents under the chassis but this is still an easy setto 
service. There are lots of factors which indicate that this was probably an 
experimental model which never went into full production — see text. 


quite wasteful, both in parts and power 
consumption. First, the 6SN7GT valve 
draws 0.6A of heater current but its 
heater is wired in series with the other 
6V valve heaters which draw just 0.3A. 
As aresult, 20Q 5W equalising resis- 
tors are wired in parallel with these 
latter valve heaters, to draw the extra 
0.3A required — ie, to bring the total 
current drain up to 0.6A. 

Similarly, the heater wiring to the 
two 25L6 valves is hardly efficient. 
These valves each draw 0.3A of heater 
current and are wired in parallel. They 
are also wired in series with an 11.590 
resistor which drops the voltage across 
the heaters from 32V to around 25V. 

In practice, it would have made 
more sense to wire the 6SN7GT’s 
heater in place of the 11.5Q resistor, 
remove all the 20Q resistors across the 
heaters, and install a 20Q resistor in 
place of the existing 6SN7GT heater. 

The dial light is a 6V 300mA unit 
which is fed from the 32V rail via a 
100Q 20W resistor. However, by us- 
inga12V 150mA dial lamp (available 
when this set was built) and changing 
the series resistor to 170Q, the current 
would have been halved. In addition, 
the amount of under-chassis heating 
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would have been substantially re- 
duced. The result of this heating can 
be seen in one of the photographs, 
which shows a 0.47uF capacitor with 
the 1000 20W resistor immediately 
above it. 

Using the original heater and dial- 
lamp supply circuitry, the total current 
is 0.6A (25L6 line) + 0.6A (6SN7GT 
line) + 0.3A (dial lamp) = 1.5A. With 
my suggested heater and dial-lamp 
modifications, this current would be 
reduced to 1.05A, which is a consider- 
able saving. 

On a 32V system, a kilowatt-hour 
of energy would have cost at least $2 
(as opposed to around 15c today), so 
saving power was important. The HT 
current in this receiver does not ex- 
ceed 50mA, so this is inconsequential 
when calculating the receiver’s total 
current drain. 

One curiosity is that the power 
switch has three positions: (1) “off”, 
(2) “on” and (3) “on with top cut of 
audio frequencies”. I believe that it 
would have been better if this had 
been changed to: (1) “off”, (2) “charge” 
and (3) “on”. 

To explain, when the batteries in a 
32V home lighting plant were being 


Ra. e mallet could reach as 
high as 40V if the normal 16-cell bank 
of batteries was used. And if an extra 
cell or two had been added to the bank 
to overcome voltage drops in the ca- 
bles, the battery voltage could rise to 
as much as 45V during charging. 

Clearly, this is not good for the 
valve heaters. As a result, some 32V 
receivers have a “charge” position to 
reduce the voltage to the valve heaters 
to somewhere near their rated volt- 
age. This is achieved by installing a 
wirewound resistor in series with the 
supply line. 


The smoke test 


Armed with my hand-drawn circuit 
diagram, a 32V DC power supply and 


MEASURE RF VOLTAGES 
IN CIRCUIT 


e 100kHz - 750MHz @ 10mV sens. sae lo 1.5GHz) 
e Up to 70V RMS (100Vpk) m 

e Use with any standard DMM 

® High tensile tip 


in Australia 
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da —s- AMENDED SHORTWAVE OSCILLATOR CIRCUIT 


Fig.2 (above): this amended oscillator circuit gives 
much improved performance on shortwave. 


Fig.3 (right): the amended AGC circuit. The added AGC diode is b 
fed from the plate of the second IF amplifier (V3) and this gives 


higher AGC voltages than before. 


my trusty digital multimeter, I decided 
to give the set a thorough check out. 
Normally, in a mains-powered receiv- 
er, I would check the capacitors before 
applying power. However, because 
the voltages are so low in these 32V 
sets, there’s not much risk of damag- 
ing valves or other components due 
to faulty parts — at least, not in the 
short term. 

The dial lamp had obviously blown 
so anew one was installed, after which 
the set was connected to a 32V power 
supply and switched on. The dial lamp 
glowed nicely but there was no sign of 
life in any other sections of the receiver 
— in fact, the valve heaters didn’t ap- 
pear to be lighting at all. 

As a result, I checked the valve 
heaters for continuity and found that 
they all had open circuit heaters, the 
only exception being the 6J8G which 
had at some time been replaced witha 
6J8GA. So what had caused this cata- 
strophic failure in the valves? To me, 
itindicated that someone had probably 
tested the set by connecting it to 240V 
AC and found that it produced nothing 
but smoke! And in the process, six out 
of the seven valves were ruined. 

If the set had been fitted with a fuse, 
little damage would have occurred, 
although it could have proved fatal 
had someone touched the chassis. 
In a 32V environment, the chassis is 
earthed and 32V is not usually con- 
sidered lethal, although it can give 
you a nasty little surprise if you are 
perspiring profusely. 

But why was the 6J8GA’s heater stil] 
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intact? The original valve used was a 
6J8G which has a 0.3A heater, while 
the substituted 6J8GA has a 0.45A 
heater. This meant that it was better 
able to cope when the 240V was ap- 
plied and the other heaters went open 
circuit before this one got to the point 
of burning out. 

This has also meant that I had to re- 
place its 20Q heater equalising resistor 
with a 47Q resistor, so that around 6V 
is applied to the 6J8GA’s heater. 

With so many valves ruined, it 
proved to be a relatively expensive 
exercise to replace them. This time, 
when the power was reconnected, 
there was a dreadful hum from the 
loudspeaker. The volume control had 
no effect on this hum and, in addition, 
no stations.could be heard. 

It didn’t take long to track down 
the problem — the 8uF capacitor in 
the decoupled HT supply to the 6G8G 
was faulty, with very low capacitance. 
[replaced ita 33uF 63V unit that I had 
on hand and that got rid of most of the 
hum. However, the set’s performance 
was very poor, the unit exhibiting 
poor sensitivity and a distorted audio 
output. 

I checked the voltages on various 
stages and soon found that the screen 
pins of the two 6U7G valves were at 
only 5V. This was due to two factors: 
(1) a leaky 270nF screen bypass capaci- 
tor; and (2) the 25kQ screen dropping 
resistor intermittently going open cir- 
cuit. They were both replaced and the 
performance was vastly improved. 

The receiver was now starting to 





show some promise. I checked the 
tuning range on the broadcast band 
and adjusted the oscillator padder at 
the low-frequency end of the dial and 
the wire trimmer at the high-frequency 
end, so that stations appeared in the 
correct places. I then adjusted the 
trimmer on the antenna coil towards 
the high-frequency end of the band for 
peak performance. 

Next in line was the IF amplifier 
stage and after making the necessary 
adjustments, the set really started to 
perform. These IF adjustments were 
carried out with the aid of a signal 
generator and an insulated alignment 
tool. 


Unwanted whistle 


Although it was now performing 
quite well, there was still an occasional 
“whistle” from the set. A few checks 
soon revealed that the IF amplifier 
stage was oscillating. The reason for 
this was straightforward — the close- 
fitting metal shield (also known as a 
“goat” shield) on one 6U7G was loose, 
so I compressed the circlip that held 
it together. The shield now worked 
properly and no further whistles oc- 
curred. However, I did notice that 
the set oscillated weakly at the low- 
frequency end of the broadcast band 
(more on this later). 

I next checked the shortwave band 
and found that it tuned as the altered 
dial-scale indicated — ie, from 2.6- 
7.5MHz. In practice, it worked quite 
well down to 3.3MHz but below 
that, it ceased to operate. I suspect 
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that the oscillator stops at about this 
frequency, which effectively kills the 
set’s operation. 

Some readers will be aware that I 
dislike having padder capacitors in 
the earthy end of the oscillator’s tuned 
winding. That’s because oscillators 
often have reliability problems when 
the padder is in this position. 

As a result, I decided to do as I’ve 
often done before and change the 
position of the padder on the short- 
wave band. This involves moving it 
to the other end of the oscillator coil. 
The amended circuit configuration is 
shown in Fig.2. 

When I did this, the shortwave oper- 
ation improved noticeably and, what’s 
more, it now worked right across the 
band. That done, the receiver was 
aligned using a combination of the 
techniques described in the December 
2002 and the January and February 
2003 issues. 


Faulty capacitors 


Paper capacitors in particular have 
areputation for becoming quite leaky. 
However, as explained in the articles 
in the October and November 2004 
issues, not all leaky capacitors have 
to be replaced. 

Rather than describe every compo- 
nent that was replaced, I’ve marked 
them with an asterisk (*) on the circuit 
diagram (Fig.1). They either had too 
much leakage or in the case of the 
electrolytics, low capacitance. Several 
other paper capacitors were also leaky 
but their circuit locations meant that 
they didn’t cause any problems, so 
they were left in circuit. 

By contrast, all those capacitors 
marked with an asterisk were replaced 
and each gave further improvements 
in performance. 


Subtle problems 


There is only one strong broadcast 
station where I live and I soon found 
that it overloaded the receiver quite 
noticeably. The strength of the signal 
is such that it drives the second IF 
amplifier into non-linearity. This is 
largely overcome by not applying AGC 
to the second IF amplifier — only to the 
two preceding stages. 

In practice, I have found that higher 
AGC voltages need to be applied to the 
controlled stages than can be achieved 
with the simple AGC system fitted to 
this set. However, higher AGC voltages 
can be derived by having a separate 
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Six out of the seven valves in the ~ 
Monarch were faulty, probably 
because someone plugged it into 
240V AC. 


AGC diode which is fed from the plate 
of the second IF amplifier. 

As an experiment, I altered the 
set’s AGC circuit to this system (see 
Fig.3) and the improvement was dra- 
matic, with little remaining evidence 
of overloading. I suspect that Astor 
clones with an RF stage had better 
AGC control by having AGC applied 
to three stages instead of just two, as 
in this receiver. 

As mentioned earlier, the receiver 
oscillates weakly at the low-frequency 
end of the broadcast band. I checked 
the earthing of the valve shields and 
the IF transformer cans, looked at 
the bypassing around the RF/IF sec- 
tions and even tried adding extra IF 
(455kHz) filters in the audio amplitier 
stage, all to no avail. However, any 
radio station worth listening to over- 
comes this problem. That’s because the 





AGC reduces the gain and hence the 
amount of feedback drops below the 
level that causes the oscillation. 

My conclusion is that it’s the re- 
ceiver’s wiring layout that causes 
this problem. In this set, the detector 
is relatively close to the front-end 
circuitry. As a result, radiation of 
455kHz IF energy from the detector 
is amplified sufficiently in the aerial 
circuit to cause oscillation when it’s 
tuned towards the low-frequency end 
of the band. 

It’s worth noting that aerial coils 
don’t have a particularly high “Q”, so 
they will respond slightly to signals 
around 455kHz when a set is tuned 
to low frequencies. 


Wiring & dial cord 


Most of the wiring has been left in- 
situ, as it’s not causing any problems 





Many of the paper and electrolytic capacitors had to be replaced, along with 
some of the wiring which had cracked insulation. 
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Manufactured by Radio Corporation, Melbourne, in 1939, the “Mickey 
Mouse” EC was a 5-valve superheterodyne receiver fitted with metal 
valves. Using an output valve that gave good performance at relatively 
low operating voltages allowed the size of the power transformer to 
be reduced and also reduced the heat build-up in the small Bakelite 
cabinet (the white cabinet shown here was not common). The valves 
fitted were as follows: 6A8 frequency changer; 6K7 IF amplifier; 6Q7 
audio amplifier/detector/AGC rectifier; 25A6 audio output; and 524 
rectifier. Photo: Historical Radio Society of Australia, Inc. 


and is unlikely to do so if left undis- 
turbed. However, the insulation on 
some of the wiring had cracked and 
that meant it had to be replaced (see 
photo). 

But I wasn’t quite out of the woods 
yet —just as I was about to finish all the 
alignment and performance testing, 
the dial cord broke. Fortunately, its 
replacement wasn’t all that difficult. 
I followed the original layout and 
within a few minutes, the dial drive 
was back in operation. 


Performance 

This radio was obviously designed 
for use in locations that were some- 
what remote from radio stations, as it 
is unable to handle strong signals from 
local stations. However, its sensitivity 
is extremely good and signals of the 
order of just a few microvolts are heard 
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quite clearly on both the broadcast and 
shortwave bands. 


Cabinet clean-up 


Although rather grubby, the cabinet 
was in quite good condition. First, I 
removed the “Monarch” badge from 
the front of the cabinet by undoing the 
nut on the inside. This badge is in two 
sections: a “crown” which I cleaned 
with a small wire brush and a main 
section which was cleaned with au- 
tomotive cut and polish. It now looks 
quite presentable. 

The polarity labels (mentioned ear- 
lier) were also cleaned with automo- 
tive cut and polish. This also removed 
the paint, so they were resprayed using 
black paint for the negative label and 
red paint for the positive label. Once 
the paint had dried, I used a razor 
blade to scrape it off the raised sections 


of the labels, so they now look just like 
they did when they were first made. 

Next, the speaker cloth was removed 
from the cabinet, washed in soapy 
water and then laid out flat to dry. 
That turned out to be something of a 
disaster because it shrank too much to 
be refitted to the cabinet. As a result, a 
new piece of dark-brown speaker cloth 
was cut and glued into place. 

That done, the cabinet and knobs 
were brushed clean of all loose dust 
and then scrubbed using a nail brush 
and soapy water to get rid of the sur- 
face muck. Some more automotive 
cut and polish and a polishing cloth 
brought the cabinet to life and made 
it look almost new. Unfortunately, 
however, a few scratches were too 
deep to remove without damaging the 
cabinet itself. 


Summary 


Because it isn’t described in any 
of my service manuals and because 
the model number doesn’t follow 
the normal Astor/clones sequence, I 
suspect that this receiver never went 
into full-scale production. 

Another pointer to this is that all 
the knobs on the set have extended 
sleeves. However, this is necessary 
only for those knobs that have to reach 
the recessed control shafts beneath the 
protruding dial scale. By contrast, the 
other two shafts protrude beyond the 
cabinet and so the two lefthand con- 
trols sit quite proud of the cabinet. 

In addition, the cabinet itself ap- 
pears to have been designed for a 
different model. That’s because the 
chassis mounting holes are not all in 
the correct positions. 

These factors, together with the 
low-frequency instability and the 
inefficient valve heater circuits, all 
indicate that this might have been a 
pre-production receiver. It is similar to 
other 32V HT receivers from the same 
stable but it was obviously designed as 
an economy version. It doesn’t handle 
strong signals at all well but is very 
sensitive and quite suitable for remote 
rural areas. The supply line is also 
poorly filtered and ripple on the line 
when the batteries in the power plant 
were being charged could have cause 
a “whine” in the audio output. 

So the old Monarch has many design 
flaws, although these could have been 
addressed in a full production model. 
What a pity the manufacturer didn’t 
do the job properly. sc 
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BY JULIAN EDGAR 


A $5 variable voltage power supply 


Want to be able to dim lights in, say, a model 
rail layout? Or what about varying the speed of 
a low-powered motor or regulating the voltage 
going to a bike headlight, so that its brightness 
stays the same as the battery voltage falls? It’s 
all possible for less than $5.00. 


HIS DESIGN uses a slightly modi- 
fied car phone charger. The idea is 
based on a Circuit Notebook contribu- 
tion from Timo Mahoney in the No- 
vember 2003 issue of SILICON CHIP. 
Most car phone chargers use a DC- 
DC switching power supply to reduce 
the voltage from the car’s 13.8V to what 
ever the phone requires. However, it’s 
easy to modify the PC board to give an 
adjustable voltage output. 
Apart from the car phone charger 
(the electronics are normally built into 
the cigarette lighter plug), all you need 


is a 10kQ potentiometer. Car phone 
chargers are available in secondhand 
shops, at the tip and in the junk rooms 
out the back of phone retailers, while a 
10kQ pot can be scrounged from some 
old gear or purchased from your local 
electronics parts retailer. 


Fig.1 shows a typical circuit for a 
car phone charger. The IC controls the 
output voltage, using voltage feedback 
provided by resistors R1 and R2. So if 
you change the values of R1 and R2, 





Inside each of these car phone chargers is a sophisticated DC/DC converter than 
can be easily modified to provide a variable output power supply. 
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the voltage output will also change. 

However, rather than have a fixed 
output, we can vary the output at will 
by installing an adjustable pot in place 
of the two resistors. Then it’s just a case 
of measuring the output voltage and 
adjusting the pot until the required 
voltage is obtained. If you want the 
voltage to be set and then forgotten, 
use a trimpot. Alternatively, if you 
want to be able to vary the voltage at 
any time, wire a full-size pot to the 
board with flying leads. 

The most difficult part is finding the 
correct resistors to change. Individual 
chargers vary quite a lot, so the com- 





Whenever you throw away an old 
TV (or VCR or washing machine or 
dishwasher or printer) do you always 
think that surely there must be some 
good salvageable components inside? 
Well, this column is for you! (And it's 
also for people without a lot of dough.) 
Each month we'll use bits and pieces 
sourced from discards, sometimes in 
mini-projects and other times as an 
ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 
easily be salvaged from goods com- 
monly being thrown away, we'd love 
to hear from you. Perhaps you use the 
pressure switch from a washing ma- 
chine to control a pump. Or maybe you 
salvage the high-quality bearings from 
VCR heads. Or perhaps you've found 
how the guts of a cassette player can 
be easily turned into a metal detector. 
(Well, we made the last one up but you 
get the idea .. .) 

lf you have some practical ideas, 
write in and tell us! 
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Fig.1 — the circuit of a typical car phone charger. The output voltage is set 
by R1 and R2. If these are replaced with a 10kQ pot, the output voltage can 


























The charger is modified to produce a variable output by substituting a pot 
(arrowed) for two resistors. If external adjustment is needed, a full-size pot can 
be wired to the board with flying leads. In this case, a multi-turn pot has been 
used, which allows for very accurate setting of the output voltage. 


ponent designations marked on the 
board (R1, R2, etc) will probably not 
coincide with Fig.1. Hmmm. 

So how do you find the right resis- 
tors? The answer is to closely look at 
the top and bottom side of the board. 
Somewhere, there will be two resistors 
that join to a common track at one end 


Each of these bike 
headlights is run 
from a modified 
phone charger. The 
chargers are used 
to drop the voltage 
from the available 
12V (provided by 
sealed lead-acid 
batteries that also 
power the electric- 
assist bike) to a 
regulated 6V. 
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but go to different tracks at their other 
ends. The track that both resistors join 
to will also connect to pin 5 of the IC. 
Given that there will only be three or 
(at most) four resistors on the board, 
it shouldn’t be all that hard to find the 
resistor pair in question, 

The next step is even easier — re- 
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move these two resistors and solder 
the pot to the board in their place. 
The centre terminal of the pot goes 
to the track where the two resistors 
were originally joined together, while 
the outer pot terminals connect to the 
remaining two vacant pads. 

Note that it, in some cases, it’s easier 
to make the connections by soldering 
the pot to the track side of the board. 


To test the modified power supply, 
you'll need a source of 12V power and 
a multimeter. 

First, connect the power supply 
to the 12V source (eg, a plugpack), 
making sure that you get the polarity 
the right way around (the tip of the 
cigarette lighter plug is positive). That 
done, connect the multimeter to the 
output leads of the adaptor and meas- 
ure the voltage as the pot is adjusted 
— the output voltage should vary. 

Finally, place a load on the output 
(eg, a small 12V bulb) and check that 
you can alter the brightness of the lamp 
over a wide range. Typically, you can 
draw about 0.5A from the unit (de- 
pending on the plugpack). Ifthe output 
voltage is critical, the pot should be set 
with the load attached. SC 
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Soldering surface 


mount ICs 


I was interested in the Serviceman’s 
technique for removing and replacing 
a surface-mount IC using a “flow sol- 
dering” approach (February 2005, page 
50). Would it be possible for someone 
to spell out exactly how you do this? 

There are a few SILICON CHIP projects 
which interest me but which I have 
so far not had the courage to attempt 
after reading the recommended way 
of soldering an SM IC. 

The first problem I foresee is hold- 

ing the IC in place while making the 
first soldered joint. Could this be done 
with a very temporary, quite weak, 
adhesive such as BluTak? What about 
then following this by “flow soldering” 
as described, followed by desoldering 
braid? (J. N., via email). 
O First, we should mention that the 
Serviceman uses this “flow soldering” 
technique because he lacks the correct 
tools for the job, which would be pro- 
hibitively expensive if rarely used. 

The technique will work on all 
fine-pitch surface-mount chips that 


have rows of pins on only two sides. 
The idea is actually quite simple, as 
follows: 
(1). Short all the pins on one side to- 
gether by bridging them with solder, 
This is done by applying a lot more 
solder than is normally necessary to 
each pin. 
(2). Heat the IC to soften the glue that 
is used during assembly to hold it in 
place. Heat should also be applied 
to the opposite side of the PC board, 
under the IC. A hair dryer might be 
suitable for the job. 
(3). Slip a fine-bladed instrument un- 
der one side of the IC and apply light 
upwards pressure. 
(4). Heat the solder bridge formed 
in step (1), which should simultane- 
ously melt the solder on all pins on 
that side. 
(5). Lever the IC up to lift the pins 
away from their pads, just clear of 
the solder. 

The second side can be removed in 
a similar manner. A desoldering tool 
or fine desoldering braid can then be 
used to remove excess solder. 

Note that two disadvantages to this 


I have a question or two for an 
expert in electricity. 

Recently, I have been powering 
my 240 VAC 0.9A 50Hz freezer from 
a modified sinewave inverter (12V 
DC input, 1500W continuous). I 
also have an 8uF 400VAC capacitor 
from an old water pump (240VAC 
2.5A 50Hz). 

Would there be any advantage 
in making a junction box with the 
above capacitor connected to the 
Active (as it was with the water 
pump) to: 

(1) Reduce the surge maximum 
on the inverter, therefore making 
1200W available for other applica- 
tions during fridge start up? 

(2) Improve the quality of the modi- 
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fied square wave supply by smooth- 
ing out the signal? 1 don't have an 
oscilloscope! (A. M., via email). 

e We would strongly recommend 
against connecting any capacitor 
across the output of your inverter. It 
will increase the harmonic currents 
from the inverter and will actually 
increase the total load current. It 
will also increase the initial surge 
current, if it is installed as part of 
the freezer. 

It may smooth the waveform 
somewhat but there will be no 
benefit since your freezer motor 
naturally blocks the harmonics 
of the waveform and draws cur- 
rent mainly at the fundamental 





frequency. 


method are the possibility of damage to 
the PC board due to lifted pads as well 
as pin malformation of the IC itself. 

We don’t describe many projects 
employing SMD ICs because they 
can be very difficult to hand solder. 
In fact, most manufacturers do not 
recommend hand soldering for fine- 
pitched devices. 

We described how to solder a 
0.5mm-pitch device in the “High Ef- 
ficiency Power Supply For 1W Luxeon 
Star LEDs” project in the January 2004 
edition. As you point out, one of the 
more difficult parts of the job is locat- 
ing and holding the IC precisely over 
its pads. Unfortunately, short of using 
commercial rework gear, we know of 
no easy way this can be achieved. 


Marine 
TV antenna 


I have a question which relates 

to life on-board a yacht. How can I 
automatically keep the TV antenna 
pointing at the transmitter while the 
boat yaws about from the influence 
of winds and tides? I guess if cost is 
no problem, that a kind of auto-pilot 
arrangement with fluxgate compass, 
feedback unit and motor would do 
it? Or maybe some kind of gyro? Any 
ideas? (P. R., via email). 
o We are not sure how you would 
solve that problem. You would first 
have to find the correct heading for 
the antenna (could be difficult, if you 
don’t know where the transmitter is) 
and then maintain it. A servo circuit 
controlled by an electronic compass 
would do the job but we have not 
published anything in this area. 


Ozone generator 


wanted 


Iam trying to find an ozone genera- 
tor kit, to produce ozone. I understand 
that SILICON CHIP or EA did one a long 
time ago. (K. R., via email). 

e No magazine that we know of has 
ever produced an ozone generator, We 


siliconchip.com.au 


assume you are referring to a negative 
ion generator. These had the undesir- 
able side-effect of producing ozone 
which is why EA and SILICON CHIP 
never produced one. ET] magazine 
did produce a negative ion generator 
in the April 1981 issue, however if 
you wanted it specifically to produce 
ozone, say for a sterilisation applica- 
tion, it would not be very effective. 

To produce reasonable amounts 
of ozone in a corona discharge, you 
would need much higher voltages 
than the 3kV generated by a negative 
ion generator. 

We can supply the negative ion 
generator article if you want it. Pho- 
tocopies of SILICON CHIP, “Electronics 
Australia” and “ETI” articles are avail- 
able from Silicon Chip Publications 
for $8.80 each including GST and P&P 
(Australia) or $A10.00 each including 
airmail P&P (outside Australia). It is 
the same price for a back issue if we 
have it in stock. 


Lost RFID tags require 


system reprogramming 


I want to build two RFID units (SILI- 
CON CHIP, June 2004) for our shop to 
activate and deactivate our alarm sys- 
tem and as an automatic door lock for 
our rear door. As we share the premises 
with a Subway store, there would be 
around 15 tags in circulation. 

The question is, if a tag was lost 

(very likely to happen) is there a way 
to eliminate that tag’s number from the 
RFID module? From what I can see, 
you need the tag to delete it from the 
module. (P. D., Marshall, Vic). 
@ The only way to remove a lost tag 
is to erase the entire memory and re- 
program the tags again. You may need 
a more comprehensive system for your 
application. Commercial units with 
keypads and/or computer connections 
that allow editing of tag codes are now 
available. You’ll find some examples 
at: Www.microgram.com.au 


Magnetic field 


strength meter 


I am trying to find a kit that was 
available about eight years ago. It was a 
digital EMR meter kit which discrimi- 
nated between 50Hz and 60Hz and 
measures in nanoteslas, microteslas 
and milliteslas. This instrument could 
also pick up harmonics and it fac- 
tors in all radiation, not just primary 
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Irecently constructed two of your 
SC480 amplifier modules (January 
& February 2003) and they sound 
great! However, after only perhaps 
half a minute of operation, Q4 and 
Q5 get very warm. 

For peace of mind, I have wedged 
a small heatsink between the two 
and affixed them using thermal 
compound (to the heatsink) and hot 
glue (to the PC board). Nevertheless, 
the transistors still remain hot at 
around 55°C (with the heatsink). I 
realise that this is within the operat- 
ing limits of the transistor but sucha 
temperature rise (in excess of 30°C) 
is much higher than I expected. 

Q6 also seems to get quite warm 
at around 60°C but according to 
your schematic, there is around 
38V across it. In addition, the 1W 
resistors which are raised around 
3-5mm off the PC board on the 
power supply board get very warm 
as well (around 60-65°C). J am not 
powering anything from this +15V 
power supply. Is this temperature to 
be expected? The output transistors 
do NOT get hot. 

I know that most of these tem- 


frequencies. Can you help me? (P. B., 
via email). 

@ The project was probably the Mag- 
netic Field Strength Meter published 
in October 1991. No kit was produced 
but the parts should all still be avail- 
able. 


PortaPal plagued 


with hum 


I have recently built the PortaPal 
portable PA system described in the 
February & March 2003 issues but have 
problems with it. With a good battery 
and mains plugpack connected, I get 
loud hum and “motor-boating”. If the 
plugpack is disconnected, the noise 
goes but of course, there is no earth 
and the (unbalanced) microphone 
produces bad hum. 

With the plugpack connected but 
with low battery volts (11V), I get 
no noise so the problem is voltage- 
dependent. Has anyone else experi- 
enced problems with this circuit? Are 
there any notes/errata I should imple- 
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peratures are (well) within devices’ 
operating limits, so perhaps the 
thought ofthe lot “blowing up” and 
the financial distress involved en- 
forces this need for reconfirmation. 
I hope that you can tell me if these 
temperatures are to be expected. (Y. 
P., via email). 

è Q4, Q5 & Q6 have to dissipate 
about 0.33W and will therefore get 
quite warm in normal operation. 
As you point out, this is within the 
operating parameters of the transis- 
tors and therefore no heatsinking is 
required. 

The 2.2kQ 1W resistors on the 
power supply board each dissipate 
about 0.28W. Again, these resistors 
will get quite warm. Check that the 
output voltages are correct (+15V), 
as overheating can be caused by 
accidental reversal of the zener 
diodes. 

Assuming that all of the DC volt- 
ages around the circuit approximate 
those shown on the circuit diagram, 
you can be reasonably confident 
that all is well and your investment 
is not about to disappear in a puff 
of smoke! 





ment? (J. W., Gladesville, NSW). 
o We published Notes & Errata in 
the April 2003 issue to the effect that 
the 10uF at the adjust terminal on the 
REG1 (charger circuit) should not be 
used in the PortaPal. This is because 
it can cause the problems you are 
experiencing. 

Also check the stability ofthe ampli- 
fier. It may have a faulty decoupling 
capacitor. 


High cost can make TV 


sets unrepairable 


Is it normal for TV sets which re- 
quire a new yoke to be unrepairable? 
My NEC FS 6331 has a faulty yoke and 
I was told to throw it out and purchase 
anew TV as new yokes are not avail- 
able without a new picture tube. 

If this is the case, could you please 
offer an opinion as to a brand and 
model of TV you consider reliable and 
well made, etc. (P. B., via email). 

o Weran your question past our Serv- 
iceman writer for his response and he 
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Waveform A 


Ihave purchased a 240/12V solid- 
state transformer for use with a 50W 
halogen lamp. I want to rectify the 
output to give DC. I have used a 6A 
bridge rectifier but it gets extremely 
hot and drops about 5V across it. 

Is there some reason why the out- 
put of these power supplies cannot 
be rectified? (G. H., via email). 

@ These so-called solid-state 
transformers are, in effect, high-fre- 
quency switchmode power supplies 
with an AC output. They are set to 
deliver 12V RMS to the halogen 
lamp but their peak output is a lot 
higher than that so you can’t use 
them to produce a given value of 





replied, as follows: often, the deflec- 
tion yoke is only sold as an integral 
custom-built part of the picture tube. 
In this case, this set uses a Thomson 
picture tube A63ADT10X505 which 
has the yoke (I believe!) cemented on 
to it (part no 33026904). I guess if you 
want to spend about $1000 on a 10+ 
year old TV, it can be repaired. 

I cannot guess which brand of TV 
currently on sale is the most reliable 
— only time can tell. 


Charging deep cycle 
batteries on a boat 


On my yacht, there are two deep- 
cycle batteries that are charged by 
the diesel alternator. We stay away 
for periods of up to a week and when 
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Waveform B E 


DC. Nor will ordinary recti- 
fiers work with them, as you 
have found, as the switch- | 
ing frequency is very high 4 
at around 40kHz. Nor can  “ 
they drive a standard recti- 
fier/capacitor combination. 

The accompanying wave- 
forms show the operation of a 
typical 50W solid state Halogen 
transformer. In waveform A, the 
scope sweep speed is setto 4ms/div 
to show the 100Hz modulation of 
a high-frequency waveform. This 
has an RMS value of 11.9V — ideal 
for a halogen lamp but useless for 
anything else. 


at anchor, the internal system runs 
on one battery with the other held 
in reserve so that we are able to start 
the diesel. 

Looking at the circuitry in the Deep 
Cycle Charger (November & December 
2004), it would seem that if two charg- 
ers were built with input from the 
rectified output of the alternator, the 
advantages of the designed charging 
cycle could be obtained. I assume that 
the display could be switched between 
the two controllers. 

I would be pleased to have your 
comments, (J. R., via email). 

e You can use the one alternator 
to drive both chargers. The display 
could be switched between chargers by 
switching the data and control lines. 
It would require a 6-pole 2-way rotary 











ae 


| 
l | 
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In waveform B, the | 
scope sweep speed is set to | 
10us/div so we can see the high- | 
frequency waveform without the 
modulation. In this case it is run- 
ning at about 38kHz. Note the peak- 
to-peak voltage of 39.4V. Sothe unit 
is quite useless if you want to useit | 
to produce a given value of DC. 


switch. It might be easier to have two 
displays to avoid the switching. 


Help needed with 
Speedo Corrector 


I have constructed a Speedo Correc- 
tor kit from your book “Performance 
Electronics for Cars” and cannot get 
it to work. 

Several experts have followed the 
decision diagram to no avail. We have 
installed LK1 at X, gone to procedure 
2 and installed R2 and LK3 at Y. No 
output signal to the speedo results. 
The speedo and sender are from a 1991 
Toyota Corolla Levin AE101 import. 
What is wrong? (J. O., via email). 

@ First, make sure that the speedo- 
meter still works without the corrector. 


aye sos 
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Then, when the corrector is connected, 
check for voltage at the signal input 
and output. In your case, with LK1 at 
X and LK3 at Y and R2 installed, the 
voltage at the signal input should be 
around 6-7V (multimeter set to DC 
volts) and the same voltage should be 
at the output. 

If this is not the case, check through 
the procedure again. Make sure the 
correct resistor (R1 or R2) is installed 
and that the setting for LK3 is cor- 
rect. 


How to 


motorise Santa 


We decorate our house at Christmas 
and have a motorised Santa that pops 
in and out of a chimney. This unit is 
home-made and is powered by a 12V 
DC windscreen wiper motor. 

I made this decoration some four 
years ago and it operated fine. It was 
run on a motor-bike battery that had 
some dead cells. However, this bat- 
tery was totally “gone” by the next 
year and upon trying a car battery or 
even a good bike battery, the whole 
thing runs too fast. Can you suggest a 
circuit that will slow the motor’s speed 
while still leaving enough power forit 
to turn and lift the decoration? (P. M., 
Tuggerah, NSW). 

o Have a look at the 12/24V speed 
control from the June 1997 issue. It 
should do the job. 


NAND Schmitt 
gates explained 


I wish to know what the four lines in 
middle of a NAND gate symbol mean. 
When I did my amateur course, we 
were only informed ofthe four types of 


gates. So whatis the significance ofthe 
NAND gate symbols featured on page 
69 (Circuit Notebook) of the December 
2004 issue? (G. A., via email). 

eo The symbol you refer inside gates 
and inverters indicates thatthe device 
is also a Schmitt trigger. In fact, the 
symbol indicates the square hysteresis 
curve of the input signal. 


Different crystal for 
Big Digit Clock 

Can a 4.194304MHz crystal be sub- 
stituted for the 4MHz crystal in the 
Big Digit Clock featured in the March 
2001 issue? The way I read and look 
at it, in theory when the adjustment 
cycle is on zero, timekeeping with 
the 4.19MHz crystal would be nearly 
spot on. Not knowing the code inside 
the chip, I thought I would ask. (B. H., 
Creswick, Vic). 
e If you use a 4.19 MHz crystal, the 
time-keeping will be much too fast. 
Admittedly, the binary set crystal 
frequencies are easier to divide down 
to 1Hz using discrete logic but when 
using a microprocessor, the division 
can be done using standard crystals 
and dividing by non-binary numbers 
will obtain an exact 1Hz signal. 

The adjustment available in the 
clock is to allow for the crystal inaccu- 
racy (typically 50 parts per million). 


Auto-start on deep 


cycle charger 


With reference to the Deep Cycle 
Battery Charger (November & Decem- 
ber 2004), I would appreciate clarifica- 
tion of the auto-start function. Were I 
to build the charger, J would find this 
a useful facility as I would normally 


Pool Lap Counter, March 2005: 
on the circuit diagram (Fig.1), the 
seven outputs from the 4511B 
(IC3) are shown connected to the 
LED array in reverse order. For 
example, pin 13 of IC3 should 
go to pin 7 (segment “a”) of the 


LEDs, pin 12 of IG3 to pin 6 (seg- 
ment “b”) of the LEDs, etc. 
Also, the decimal point (pin 

8) of DS1 is shown connected 

to ground via a 1.5k© resistor. 

Instead, this resistor should go 

to the +12V rail. 
= The overlay diagram (Fig.2) 
and PC board (Fig.4) are cor- 

rect, 





want to charge a deep-cycle battery 
but would occasionally want also to 
charge a starter battery (Specific #1) 
which I understand I can do with the 
link removed. 

However, does the PIC controller 
remember the last charging cycle se- 
lected or revert to “normal” parameters 
as distinct from Specific #1 on a future 
charging cycle? 

I would guess this comes down to 
whether the control out pin gets its 
data from EEPROM or RAM. (J. A., 
via email). 
eo The charger remembers the last 
settings and uses these during the auto- 
start feature. If you decide to change 
them, just press the set switch when 
power is first applied to the charger 
and change settings. The settings are 
in EEPROM and so are stored until 
changed. SC 
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Ade 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers: 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet Pream- 
pfi er For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Flappy Disk Drive Formats & Options. 


nua 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Active Antenna Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply Voice-Operated Switch 
Wilh Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamp er; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 (0-500kHz}; Burglar 
Alarm Keypad € Combination Lock; Build A Simple Electronic Die; 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: 3-Digit Counter Module; Simple Shortwave Converter 
For The 2-Metre Band; Taking Care Of Nicad Battery Packs. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
OC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Two-Tone Alarm Module; 
The Dangers of Servicing Microwave Ovens. 


February 1991: A Practical Approach To Ampfi er Design; Synthesised 
Stereo AM Tuner; Three Inverters For Fluorescent Lights; Low-Cost 
Sinewave Oscillator; Fast Charger For Nicad Batteries, Pt.2. 


May 1991: 13.5V 254 Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


July 1991: Loudspeaker Protector For Stereo Ampfi ers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning 
In To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders € Ultralights; Ultrasonic 
Switch For Mains Appliances; The Basics Of A/D & D/A Conversion. 


October 1991: A Talking Voltmeter For Your PC, Pt.1; SteamSound Sim- 
ulator For Model Railways Mk.II; Magnetic Field Strength Meter; Digital 
Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


December 1991: TV Transmitter For VCRs With UHF Modulators; JR 
Light Beam Relay; Colour TV Pattern Generator, Pt,2; Index To Vol.4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Valve Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Aligning Vintage Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240¥V Inverter; A Look At Hard Disk Drives. 









October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home ou Alarm, Pt.2; Mini Ampi er For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indicator 
For Cars; Audio Level/VU Meter (LED Readout); An Electronic Cock- 
roach; 2kW 24VDC To 240VAC Sinewave Inverter, PES. 


March 1993: Solar Charger For 12V Batteries; Reaction Trainer; Audio 
Mixer for Camcorders; A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Antenna 
Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light Array; 
Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


Septembar 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preampfi er With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preampfi er With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Bf ciency Inverter For Fluorescent Tubes; Stereo 
Preampfi er With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Stro- 
boscope; 25W Audio Ampfi er Module; A 1-Chip Melody Generator; 
Engine Management, Pt.3; Index To Volume 6. 


January 1994; 3A 40V Variable Power Supply Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Stepper 
Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994:90-Second Message Recorder; 12-240VAC 200W In- 
verter; 0.5W Audio Ampfi er; 3A 40V Adjustable Power Supply; Engine 
Management, PL.5; Airbags In Cars — How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amph er Module; Level essing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, PL.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; Dual 
Supply Voltage Regulator; Universal Stereo Preampfhi er; Digital Water 
Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9, 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2-Tran- 
sistor Preamphi er; Steam Train Whistle & Diesel Horn Simulator; 6V 
SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Dual Diver- 
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resurrecting 
Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries; MiniVox 
Voice Operated Relay; AM Radio For Weather Beacons; Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Talking Headlight Reminder; Electronic Ballast For 
Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumer- 
ic Clock; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharger. 


December 1994: Car Burglar Alarm; Three-Spot Low Distortion Sine- 
wave Oscillator; Clifford - A Pesky Electronic Cricket; Remote Control 
System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dual Channel UHF Remote Control; Stereo Microphone Preampfi er. 


February 1995: 2 x 50W Stereo Ampli er Module; Digital Effects Unit 
For Musicians; 6-Channel LCD Thermometer; Wide Range Electrostatic 
Loudspeakers, Pt.1; Remote Control System For Models, Pt.2. 


March 1995: 2 x50W Stereo Ampli er, Pt.1; Subcarrier Decoder For FM 
Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illuminator 
For CCD Cameras; Remote Control System For Models, PL.3. 


April 1995: FM Radio Trainer, Pt.1; Balanced Mic Preamp & Line Filter; 
5OW/Channel Stereo Ampfi er, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


May 1995: Guitar Headphone Ampfi_ er; FM Radio Trainer, Pt.2; Transis- 
tor/Mosfet Tester For DMMs; A 16-Channel Decoder For Radio Remote 
Control: Introduction To Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Ampfi_ er Trainer; Low-Cost Video Security System; 
Multi-Channel Radio Control Transmitter For Models, Pt.1. 


July 1995: Electric Fence Controller; How Ta Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; How To Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; Jacob's Ladder Display. 


Oclober 1995: 3-Way Loudspeaker System; Railpower Mk.2 Walk- 
around Throttle For Model Railways, Pt.2; Nicad Fast Charger. 


November 1995: Mixture Display For Fuel Injected Cars; CB Transverter 
For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller, Knock Sensing 
In Cars; index To Volume 8. 


April 1996: 125W Audio Ampfi er Module; Knock Indicator For Leaded 
Petrol Engines; Multi-Channel Radio Control Transmitter; Pt.3. 


May 1996: High Voltage Insulation Tester; Knightrider LED Chaser; Sim- 
ple Intercom Uses Optical Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: VGA Digital Oscilloscope, Pt.1; Remote Control Extender For 
VCRs; 2A SLA Battery Charger; 3-Band Parametric Equaliser;. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Ampfi er Module; Masthead 
Ampfi er For TV 4 FM; Cathode Ray Oscilloscopes, Pt.4. 


Seplember 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Receiver; 
Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; 600W 
DC-DC Converter For Car Hi Systems, Pt.1; IR Stereo Headphone 
Link, Pt.2; Multi-Channel Radio Gontrol Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; 600W DC-DC 
Converter For Car Hi Systems, Pt.2. 


December 1996: Active Filter For CW Reception; Fast Clock 
For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures, 


February 1997: PC-Controlled oe] Message P splay Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: 175W PA Ampfi er; Signalling & Lighting For Model 
Railways; Jumbo LED Glock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amph ers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Trafic Lights For 
A Model Intersection; The Spacewriter—It Writes Messages In Thin Air; 
A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
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erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller For 
124/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PGs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


October 1997: 5-Digit Tachometer, Central Locking For Your Gar; PC- 
Controlled 6-Channel Voltmeter; 500W Audio Power Ampfi er, Pt.3. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replacing 
Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Gars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; index To Vol.10. 


January 1998: 4-Channel 12VDC or 12VAC Lightshow, Pt.1; Command 
Control For Model Railways, Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control Syslem For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; 
Understanding Electric Lighting; PL6. 


May 1998: 3-LED Logic Probe; Garage Door Opener, Pt.2; Command 
Control System, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
Ignition System; The Roadies' Friend Cable Tester; Universal Stepper 
Motor Controller; Command Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, PL.3; 15W/Ch Class-A Audio 
Ampfi er, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4; 1/0 Card With Data Log- 
ging; Beat Triggered Strobe; 15W/Ch Class-A Stereo Ampfi er, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob's Ladder; Gear Change Indica- 
tor For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charger For Float Condi- 
tions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build 
A Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


January 1999: lon Voltage Vevey Tester; A Look At The BASIC 
Stamp; Bargraph Ammeter For Cars; Keypad Engine Immobiliser. 


March 1999: Build A Digilal Anemometer; DIY PIC Programmer; Build 
An Audio Compressor; Low-Distortion Audio Signal Generator, Pt.2. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric Fence 
Controller; Bass Cube Subwoofer; Programmable Thermostat/Ther- 
mometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Carbon Monoxide Alarm. 


June 1999: FM Radio Tuner Gard For PCs; X-Y Table With Stepper Motor 
Control, Pt.2; Programmable Ignition Timing Module For Cars, PL1, 


July 1999: Build A Dog Silencer; 10,1H to 19.99mH Inductance Meter; 
Audio-Video Transmilter; Programmable ignilion Timing Module For 
Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt,4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
Recognition Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; Semi- 
conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table With 
Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2 


December 1999: Solar Panel Reguiator; PC Powerhouse (gives +12V, 
+9V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000: Spring Reverberation Module; An Audio-Video Test Gen- 
erator; Parallel Port Interface Card; Telephone Off-Hook Indicator. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; Safety Switch Checker; Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; 100W Ampli er Module, 
Pt.1; Electronic Wind Vane With 16-LED Display; Glowplug Driver. 


May 2000: Ultra-LD Stereo Ampfi er, Pt.2; LED Dice (With PIC Micro- 
controller); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge; Parallel Port VHF FM Receiver; 
Switchmode Power Supply (1.23V to 40V) Pt.1; CD Compressor. 


July 2000: Moving Message Display; Compact Fluorescent Lamp Driver; 
Musicians’ Lead Tester; Switchmode Power Supply, Pt.2. 
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August 2000: Theremin; Spinner (writes messages in “thin-air”); 
Proximity Switch; Structured Cabling For Computer Networks. 


September 2000: Swimming Pool Alarm; 8-Channel PC Relay Board; 
Fuel Mixture Display For Cars, Pt.1; Protoboards - The Easy Way Into 
Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer; Breath Tester, Wand-Mounted Inspec- 
tion Camera; Subwoofer For Cars; Fuel Mixture Display, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamphi er, Pt.1; Message Bank & Missed Call Alert; Protoboards 
— The Easy Way Into Electronics, PL3, 


December 2000: Home Networking For Shared Internet Access; White 
LED Torch; 2-Channel Guitar Preampfi er, Pt.2 {Digita Reverb}; Driving 
An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor 
-Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2-Chan- 
nel Guitar Preampfi er, Pt.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards: L'il Pulser Train 
Controller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre 
Groundplane Antenna; LP Doctor — Clean Up Clicks & Pops, Pt.2 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer 4 Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video ~ An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: 12V Mini Stereo Ampfi_ er; Two White-LED Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUl. 


June 2001: Universal Battery Charger, Pt.1; Phonome—Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1. 


July 2001: The HeartMate Heart Rate Monitor, Do Not Disturb Telephone 
Timer; Pic-Toc — A Simple Alarm Clock; Fast Universal Battery Charger, 
Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Ampfi er Module; 
Headlight Reminder; 40MHz6-Digit Frequency Counter Module; APC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt3. 


September 2001: Making MP3s; Build An MP3 Jukebox, Pt.1; PC-Con- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Connection, PLA, 


November 2001: Ultra-LD 100W/Channel Stereo Ampfi er, Pt.1; Neon 
Tube Modulator For Cars; Audio/Video Distribution Ampfi er; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PCs; 100W/Ch Stereo Ampli er, 
Pt.2; Pardy Lights Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n'Easy Motorbike Alarm; 100W /Channel Stereo Ampfi er, 
Pt.3: Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz High- 
Power Audio-Video Link; Touch And/Or Remote-Controlled Light Dim- 
mer, Pt.2; Booting A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Ampfi er Module; 6-Channel 
IR Remote Volume Control, Pt.1; RIAA Pre-Amphi er For Magnetic 
Cartridges; 12/24V Intelligent Solar Power Battery Charger. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Water Level 
Indicator; Mulliple-Output Bench Power Supply; Versatile Multi-Mode 
Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Amphi er; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


June 2002: Lock Out The Bad Guys with A Firewall; Remote Volume 
Control For Stereo Ampfi ers: The “Matchless” Metal Locator; Compact 
0-80A Automotive Ammeter; Constant High-Current Source, 


July 2002: Telephone Headset Adaptor, Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Amph er; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For PGs; Digital Storage 
Logic Probe; Digital Therm./Thermostat; Sound Card Interface For PC 
Test Instruments; Direct Conversion Receiver For Radio Amateurs, 


Sepiember 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard: Cable Tracer; AVR ISP Serial Programmer; 3D TV. 


November 2002: SuperCharger For NiCd/NiMH Batteries, Pt.1; 
Windows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Control- 
led Timing Module; Using Linux And An Old PC To Share An Optus 
Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter; Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VAF FM/AM Radio; 
Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; 50480 50W RMS 
Ampfi er Module, Pt.1; Gear Indicator For Cars: Active 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal PA System, Pt.1; 50480 50W RMS Ampli er 
Module, Pt.2; Windows-Based EPROM Programmer, Pt.3; Using Linux 
To Share An Optus Cable Modem, Pt.4; Fun With The PICAXE, Pt.1. 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal PA System, Pt.2; 12V SLA Battery Float Charger; Little Dyna- 
mite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door Minder}. 


April 2003: Video-Audio Booster For Home Theatre Systems; Telephone 
Dialler For Burglar Alarms; Three PIC Programmer Kits; PICAXE, Pt.3 
(Heartbeat Simulator); Electric Shutter Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port 
Simulator; PICAXE, Pt,4 (Motor Controller). 


June 2003: PICAXE, Pt.5; PICAXE-Controlled Telephone Intercom; 
PICAXE-08 Port Expansion; Sunset Switch For Security & Garden 
Lighting; Digital Reaction Timer; Adjustable DC-DC Converter For Cars; 
Long-Range 4-Channel UHF Remote Control. 


July 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A “Smart” Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications; Updating The PIC Programmer 
& Checkerboard; RFID Tags — How They Work. 


August 2003: PC infrared Remote Receiver (Play DVDs & MP3s On 
Your PC Via Remote Control); Digital Instrument Display For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PIGAXE PL.?. 


September 2003: Robot Wars; Krypton Bike E PIG Programmer; 
Current Clamp Meter Adapter For DMMs; PICAXE Pt,8— A Data Logger; 
Digital Instrument Display For Cars, Pt.2. 


October 2003: PC Board Design, Pt.1; JV80 Loudspeaker System; A 
Dirt Cheap, High-Current Power Supply; Low-Cost 50MHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: PC Board Design, Pt.2; 12AX7 Valve Audio Pream- 
pfi er; Our Best Ever LED Torch; Smart Radio Modem For Microcon- 
trollers; PICAXE Pt.9; Programmable PIC-Powered Timer. 


December 2003: How To Receive Weather Satellite Images; Self-Diag- 
nostics Plug For Cars; PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Linear Supply For Luxeon 1W Star LEDs; 5V Meter Calibration 
Standard; PIC-Based Car Battery Monitor; PICAXE Pt.10. 


January 2004: Studio 350W Power Ampfi er Module, Pt.1; High-Ef- 

fi ciency Power Supply For 1W Star LEDs; Antenna & RF Preamp For 
Weather Satellites; Lapel Microphone Adaptor For PA Systems; PICAXE- 
18X 4-Channel Datalogger, Pt.1; 2.4GHZ Audio/Video Link. 


February 2004: PC Board Design For Beginners, Pt.1; Simple Supply 
Rail Monitor For PCs; Studio 350W Power Ampi er Module, Pt.2; 
Fantastic Human-Powered LED Torches; Shorted Turns Tester For Line 
Output Transformers; PICAXE-18X 4-Channel Datalogger, P1.2. 


March 2004: PC Board Design For Beginners, P1,2; Build The Quick- 
Brake For Increased Driving Safety; 3V-9V (or more) DC-DC Converter; 
ESR Meter Mk.2, Pt.1; PICAXE-18X 4-Channel Dalalogger, Pt.3. 


April 2004: PC Board Design For Beginners, Pt.3; Loudspeaker Level 
Meter For Home Theatre Systems; Shut That Mutt (Electronic Dog 
Silencer); Smart Mixture Display For Cars; ESR Meter Mk.2, Pt.2; 
PC/PICAXE Interface For UHF Remote Control. 


May 2004: Ampfi er Testing Without High-Tech Gear; Component Video 
To RGB Converter: Siarpower Switching Supply For Luxeon Star LEDs; 
Wireless Parallel Port; Poor Man's Metal Locator. 


June 2004: Dr Video Mk.2 Video Stabiliser; Build An RFID Security 
Module; Fridge-Door Alarm; Courtesy Light Delay For Cars; Aulomating 
PC Power-Up; Upgraded Software For The EPROM Programmer. 


July 2004: Silencing A Noisy PC; Versatile Battery Protector; Appliance 
Energy Meter, Pt.1; A Poor Man's Q Meter; Regulated Hpi a aage Sup- 
ply For Valve Ampfi ers; Remote Control For A Model Train Layout. 


August 2004: Video Formats: Why Bother?; VAF's New DC-X Generation 
IV Loudspeakers; Video Enhancer & Y/C Separator; Balanced Micro- 
phone Preamp; Appliance Energy Meter, Pt.2; 3-State Logic Probe. 


September 2004: Voice Over IP (VoIP) For Beginners; WiFry —Cooking 
Up 2.4GHz Antennas; Bed Wetting Alert; Build a Programmable Robot; 
Another CFL Inverter. 


October 2004: The Humble “Trannie” Turns 50; SMS Controller, Pt.1; 
RGB To Component Video Converter; USB Power Injector; Remote 
Controller For Garage Doors € Gates. 


November 2004: Unwired Wireless Broadband; 42V Car Electrical 
Systems; USB-Controlled Power Switch (Errata Dec. 2004); Charger For 
Deep-Cycle 12V Batteries, Pt.1; The Driveway Sentry; SMS Controller, 
Pt.2; PICAXE IR Remote Control. 


December 2004: Build A Windmill Generator, Pt.1; Schoolies 20W 

Ampfi er Module; Charger For Deep-Cycle 12V Batteries, Pt.2; 

aoa oworeg Wireless Weather Station; Bidirectional Motor Speed 
ontroller. 


January 2005: Windmill Generator, Pt.2; Build A V8 Doorbell; IR Remote 
Control Checker; 4-Minute Shower Timer; The Prawnlite; Sinom Says 
Game; VAF DC-7 Generation 4 Kit Speakers. 


February 2005: Windmill Generator, Pt.3; USB-Controlled Electro- 
cardiograph; TwinTen Stereo Ampli er: Inductance & Q-Factor Meter, 
Pt.1; A Yagi Antenna For UHF CB; $2 Battery Charger. 


March 2005: Windmill Generator, Pt.4; Sports Scoreboard, Pt.1; Swim- 
ming Poot Lap Counter; inductance & Q-Factor Meter, Pt.2; Shielded 
Loop Antenna For AM; Cheap UV EPROM Eraser, Sending Picaxe Data 
Over 477MHz UHF CB; $10 Lathe & Drill Press Tachometer. 


PLEASE NOTE: issues not listed have sold out. All other issues are in 
stock. We can supply photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date can be 
downloaded free from our web site: www. sillconchip.com.au 
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MARKET CENTRE 





Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip @siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 
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Enclosed is my cheque/money order for $ or please debit my 
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Card No. ERTE IIT] FARE FE 
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FOR SALE 





ELECTRONIC ENGINEERING CON- 
SULTANTS: Electronic Hardware and 
Embedded Software for Industrial Con- 
trol and Commercial Communications. 
www.furzy.com.au 


New: Labjack Ethernet/USB Data 


Acquisition Module features 14 16bit 
analog inputs, 23 digital I/O, 2 analog 
outputs and 2 high speed counter. Free 
Daqfactory software, Labview driver and 
ActiveX component. 

New — Netiom Ethernet and Web I/O 
monitor and control I/O on the web and 
generate alarm emails 

Temperature and humidity sensors 
Proximity and Photoelectric sensors 
N1500 universal process indicator. 
Displays thermocouple, RTD, 4-20mA 
and 0-5V readings 

UHF 433MHz and Infra-Red remote 
relay controller cards 

Serial and Parallel port relay control- 
ler cards 

Pump and Alarm Controller cards. 
MicroProgrammers for Atmel and PIC 
chips. 

DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog 
inputs, 4 Digital l/Ps 8 4 Digital O/Ps. 
Free windows software and source 
code. 

Pixel Programmable Controller with 
4 analog inputs, 8 digital inputs and 8 
relay outputs. Uses a 28X Picaxe. Pro- 
grammed in basic or Flow chart. 

2,4 & 8 Relay Cards suitable for TTL 
and Open Collector Outputs 

DC, Stepper and Servo Motor control- 
ler kits 

Switch Mode and Linear Power Sup- 
plies and DC-DC converters. 

Full details and credit card ordering 
available at: www.oceancontrols. 
com.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @rcsradio. 
com.au, www.rcsradio.com.au 


www.siliconchip.com.au 


Want cost-effective, professional design 
expertise “on call”, without having to 
employ new staff? Use ours! 


ware & software design, from component 

through to entire project. We will take your 
ideas from concept to completion, on time and 
on budget. Digital, analog, software: whatever 

your requirements, 4D Systems can do it! 


(02) 9673 2228 
0433 198 S746 








‘Select your microcontroller kit | 
and get started... area 
















Dyfamic ( c 


Feature rich, compiler, editor & debugger 
with royalty free TCP/IP stack 

- Prices exclude GST and delivery charges, 
Tel: + 61 2 9906 6988 
Fax: + 61 2 9906 7145 


ACM A400 


| DOMINION 7" 
| ELECTRONICS Ù, 


IMSLDGIG ICR OLOGIED 


www.dominion.net.au 





USB KITS: GPIB Interface, Thermostat 
Tester, LCD Module Interface, Step- 
per Motor Controller, PIO Interface, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4 Channel 
Voltmeter, I/O Relay Card, USB via 
LabVIEW. Also available: Digital Oscil- 
loscope, Temperature Loggers, VHF 
Receivers and USB ActiveX (and US- 
BDOS.exe file) to control our kits from 
your own application. www.ar.com. 
au/~softmark 


SUPERBRIGHT LEDS, LED testers, 
nixie tubes and nixie clock kits. New 
6-digit nixie clock/panel meter kit com- 
ing soon! Lots of other neat stuff, and 
always more items being added. www. 
ledsales.com.au 


WEATHER STATIONS: windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 


www.siliconchip.com.au 


Foam OE ae cones ind more 
Original parts for Dynaudio, Tannoy and others 
Expert speaker repairs ao 5 experience 
Australian agents for 1 products 
Trade welcome - email for your userID 
Phone ne (03) 9647 7000 


TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 

Digital verniers: 150mm $55.00, 200mm $65.00 

(02) 6281 5660 
0412269707 


59 Gilmore Crescent 
Garran ACT 2605 


International satellite 





9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


PCBs MADE, ONE OR MANY. Any 


format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 


S-Video ...Video ... Audio ... VGA 
distribution amps, splitters, standards 
converters, tbc's, switchers, cables, etc, 
& price list: www.questronix.com.au 


ImageCraft C Compilers: 32-bit 


Windows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 


k= aa ar n T 


Gaa Mark22-SM 
Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


Vlvertorie Electronics 


PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 





D.1.Y POB SUPPLIES 
& MADE TO ORDER PCBs 


For more details: www.acetronics.com.au 
Phone (02) 9600 6832 
email: acetronics@acetronics.com.au 







dles the 89Cx051, 89C5x, 89Sxx in 
both DIP and PLOC44 and some AVR's, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 
Full details on web site. Credit cards 
accepted. 
GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 
continued on page 103 
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Arguably THE most IMPORTANT collection of scientific projects/. 


| ever put together! This is version 2, Science Fair Edition from 
| the pages of Scientific American. As well as specific project 
material, the CDs contain hints and tips by experienced | 
amateur scientists, details on building science apparatus, 
garge: database OF phere’. andis SO much more. 
AH8.00 


Just a tiny selection of the incredible range of projects: 
e Build a seismograph to study earthquakes « Make soap bubbles 

that last for months e Monitor the health of local streams e Preserve 
biological specimens « Build a carbon dioxide laser « Grow bacteria 
cultures safely at home e Build a ripple tank to study wave 
phenomena e Discover how plants grow in low gravity « Do strange 
experiments with sound + Use a hot wire to study the crystal 
structure of steel e Extract and purify DNA in your kitchen «Create a 
laser hologram + Study variable stars like a pro + Investigate 

vortexes in water « Cultivate slime moulds » Study the flight 

efficiency of soaring birds e How to make an Electret e Construct 
fluid lenses « Raise butterflies as experimental animals e Study the | 
physics of spinning tops e Build an apparatus for studying chaotic | 
systems ə Detect metals in air, liquids, or solids e Photograph an 

ant's brain and nervous system e Use magnets to make fluids into 

solids e Measure the metabolism of an insect.. . e and many, many 
more (a thousand more, in fact!) 











ERES HOW TO ORDER YOUR copy: 


BY FAX:# BY INTERNET: ye 
e F har a conchip.com.au 
24 Hours 7 Days Collaroy NSW 2097 on Hours 7 Days . 









(02) 9979 6503 
* Please have your credit card handy! # Don’t forget to include your name, address, phone no and credit card details. ^ You wiil be prompted for required information 








Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
individuals to join our team to assist us in achieving our 
goals. 


We pride ourselves on the technical knowledge of our 


staff. Do you think that the following statements describe 
you? Please puta tick in the boxes that do: 


O Knowledge of electronics, particularly at component level, 
O Assemble projects or kits yourself for car, computer, audio, etc. 
O Have empathy with others who have (he same interest as you. 
O May have worked in some retail already {not obligatory}. 
D Have energy, enthusiasm and a personality thal enjoys 
helping people. 
| C Appreciates an opportunity for future advancement. 
(J Have an eye for detail. 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low ne 
e 1 offs to any quantity o | 


ANAU Artwork design if required 
m 9 Call for obligation free quote... € - 
z INSTANT PCBs, POBox 448, Avalon 2107 le 
h (02)9974 1189 Fax (02)9974 549 





PCB DESIGN Service/Project Devel- 
opment: Project design from your con- 
cept; PCB design — single & multilayer; 
Circuits professionally drawn; Instruc- 
tion/Operation Manuals prepared; PIC 
software design/modification/program- 
ming; Prototypes constructed. Email: 
media.audio @ optusnet.com.au 
Phone: 0414 356 409. 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e Australia wide service 

e Small production runs 

è Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 









NOW 
AVAILABLE 
FREER 









www.siliconchip.com.au 





Project Reprints - Limited Back Issues -Limited One-Shots | 
if you're looking for a project from ELectronics AusTRALiA, you'll find it at SiLicon Chip! We can now 
offer reprints of all projects which have appeared in Electronics Australia, EAT, Electronics Today, 
ETI or Radio, TV & Hobbies. First search the EA website indexes for the project you want and then 
call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per article 

(ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 
We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. Siliconchip.com.au or www. electronicsaustralia.com.au | 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 

Retait Operations Manager - Jaycar Electronics Pty Ltd 
P.0. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 


VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


-I 
See products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 
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specialists.. 


Do you have a good circuit 
idea? If so, sketch it out, write a 
brief description of its operation 

& send it to us. Provided your 


idea is workable & original, we'll 
publish it in Circuit Notebook 
& you'll make some money. We 
pay up to $60 for a good circuit 
so send your idea to: 


Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. 








Advertising Index 
4D Systems 


_ Acetronics 


Amateur Scientist CD (House) ..102 
Altronics loose insert 
Dick Smith Electronics 

Dominion Electronics 

Eco Watch 

Elexol 

Grantronics 

Harbuch Electronics 

Hy-Q International 

Instant PCBs 


JED Microprocessors 
Microgram Computers 
MicroZed Computers 
Newtek Instruments 
Nurve Networks 
Ozitronics 

NewTek Instruments 
Nurve Networks 

Prime Electronics 

Quest Electronics 

RCS Radio 

RF Probes 

Silicon Chip Binders 
Silicon Chip Bookshop 
SC Car Projects Book 
Perf. Electronics For Cars...104,IBC 
Silicon Chip Subscriptions 
Silvertone Electronics 
Siomar Batteries ............ ALA 87 
Speakerbits 

Taig Machinery 

Telelink 

VAF Australia 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 

RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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From the publishers 
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